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(57) Abstract: Novel jS -latcam compounds represented by the following general formula (I) or pharmaceutical^ acceptable salts 
thereof which are useful as serum cholesterol- lowering agents: (I) wherein A u A 3 and A 4 represent each hydrogen, halogeno, Ci_ 5 
alkyl, Ci_ 5 alkoxy, -COORi, a group represented by the following general formula (b): (b) (wherein R } represents hydrogen or Ci_ 5 
alkyl), or a group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC(0)-Ri or -C0 2 -Ri; 
R 3 represents -OH or -OC(0)-Ri; R 4 represents -(CH 2 ) k R 5 (CH 2 ) r (wherein k and 1 are each 0 or an integer of 1 or above provided 
that k+1 is an integer not more than 10; and R 5 represents a single bond. -CH=CH-, -OCH 2 -, 
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carbonyl or -CH(OH)-); provided that at least one of A,, A 3 and A4 is a group represented by the above formula (a); A 2 represents 
C1.5 alkyl, C1.5 alkoxy, C1.5 alkenyl, C1.5 hydroxyalkyl or C1.5 carbonylalkyl; and n, p, q and r are each an integer of 0, 1 or 2. 
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HS£i$fc$R££:h,T^3 (#>J;tfc£, Lipid Research Clinics Progra 
m., J. Am. Med. Assoc., 1984,251, 351& t>*365) 0 3£*p N HMG-CoAoItc mm 
mmffl&Sfomn l/Xrn-;HgT^t UT Ka Steffi £ *LT U * o Lfr 
L&#£> s HMG-CoA«7C»3|l{ia^^JH:sa^fl;jfii»3 iv ;r p - ;K£ T 
i¥M %m VTl±^% &©gd n ^^r^tP^M^^^ i: £*i,T^* 
(^Jx.(is Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) 0 £ © #k 
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cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press, 1987, 
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$lx.fc£ s S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990, 29B, 1 134. * £ &USP498, 3597) 0 
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29,1748, J. Pharmacol. Exp. Ther. , 1997, 283, 157) Q 
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lsevier Science;0xf ord, 1995 . , M.H.D.Postema, C-Glycoside Synth 
esis. CRC Press; Boca Raton, 1995) Hfc^'f 7'iJ y F fr^ b T & 

zz-hfrbs Mmm'hM±&izm% % z. t&asm-c$> b ^ (2) 
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( 1) (.4 S*. 3R*) — 4 — {4- [(2 S, 5 S, 3R, 4R, 
6R) - 3, 4, 5- MJtFD^^>-6- (tFD^i/^ji/) 
;vt Kn-2H-^7>-2-^;i/] 7x-;i/} - l - (4-7;^ 
D7oc-;i/) - 3- [3 - {4 - y jl^ru y rnf;v] T 

2 - ^" > 

(2) (4 S*, 3R*) - 4- (4-{[5S, 2 S, 3R, 4R 5 
6R) - 3, 4, 5-hUfcKD^r>>-6 - (tFo^i/^fji/) ^ 
^tFn-2H-K7>-2-0] 71-Ji/) -1- (4 

-7jl/^07x-A) - 3- [3 - (4-7;i/tD7x-;i;) 7*DK 
71/ ] T -if ^ 2V > - 2 - ^ > 

( 3 ) ( 3 S , 2 R , 4 R , 5 R, 6R)-2-[(4-{(4S*, 
3 R * ) -1- (4-7jl/^n7izji/) - 3- [3 - ( 4 - 7 * 

D 7 1 - jl/) 7*D^] - 2-^-^rV7 7 -if^^>-4--r;b} 7xr 

71/) * 3^)1/] - 4, 5-^7-fe^;i/^|-^S/-6 - ( 7* -fe 71/ * df. ^ 
^71/) ^;i/hFP-2H-t7>-3-'fjl/7tf-F 

(4) (4 S*, 3R*) - 4- (4-{[5S, 2R, 3R, 4R, 
6 R ) - 3, 4 , 5-h>;th*D^5>-6 - ( t K D 3=- */ * 7V ) ^ 
il/t FD-2H-b'7>-2-^;H ;>< ^71/} 7 1 -1- (4 
-7D U7x-;p) - 3- [3 - (4 - 7;i/tD7xr;i/) 7° U ¥ 
71/ ] 7" -if ^ *J > - 2 - * > 

(5) (4 S* 3 3R*) - 4- (4 - {[5 S, 2R, 3R 3 4R, 
6R) - 3, 4, 5-MJtFu^ri/-6- (th'D^r^^^7l/)^ 
7l/tFP-2H-h°^>-2-^7l/] ;>< ^71/} ^nz-7P) -1- (4 
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- * b *is7 - 3- [3 - (4-7^D7xr;i.) 7DK 
;b ] 7" =f- V > - 2 - Or > 

( 6 ) ( 3 S , 2 R , 4R, 5 R , 6R) - 2- [(4 - {(4S* 5 
3R*) -1- ( 4 - * b * is 7 - 3- [3 - ( 4 - 7 ;i/ # 

d 7 m - ;v ) rntji/] - 2 -^^V7'-if^^>- 4 ->f;i/} 7 :n - 
)V ) p<^;i/] - 4, s-^T^-fe^;!/^-^^— 6 - (T-fe^;v^-^^>^ 

( 7 ) ( 4 S*, 3 R*) - 4- ( 4 - {[ 5 S , 2 R, 3 R, 4 R, 
6R) - 3, 4, FD^i/-6- (tpnJF^W) ^ 

/^FD-2H-tf7>-2-^b] 7 :c - l - (4 

- *^)),7 - 3- [3 - (4-7/^D7i-jl/) rot 

;w] THf 2 -^-> 

(8) (3S, 2 R, 4 R , 5 R , 6R)-2-[(4-{(4S*, 
3R*) -1- ( 4 - *?-}l7 ^-)\y) - 3- [3 - ( 4 - 7 ;]/ ^- D 
7x-;i/) 7" n f ;v ] - 2- ^-^vr-te"^^>-4-^;i/} 7 :r. - 
;b) p<^;i/] - 4, 5-^7'-fe^;v^-^-->-6 - (r-fe^;!/^-^^^ 
^;t/ ) t h*D-2H-f7>-3-^;v7tf-h 

(9) (4 S*, 3R*) - 4- (4-{(5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-h'Jt FD^ri/-6- ( t h* D ^ ^- ;u ) ^ 
^tFD-2H-^7>-2-^H 7xn;b) - l - 7 ^ 

- ;u — 3 — [3 - (4-7;^D7i^;i/) 7 n t: ;i/ ] 7* -te* 5^ > - 
2 

(10) ( 3 S , 2 R 3 4 R , 5 R , 6E) -2 - [(4 - {(4S*, 
3R*) -l-7m-;i/-3 - [3 - (4-7jbtP7xr;H 7d 
tr ;l/ ] _ 2 - t^rVT-fe'f 5^> - 4 7^-)\,) tf-jl,] -4, 
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5-^T-fe^;u^-^-^-6 - ( T * )V 7t is * 3- ;i/ ) ^jl/tFo- 

( 1 1) (4 S*. 3R*) - 4- (4- {[(5 S, 2R, 3R 3 4 
R, 6 R ) — 3 , 4, 5-HJtFD^f^-6- (t Fn^i/^f 
^kFn-2H-^7>-2-i'>] ^ 7 x - - l 

- (4-7;^D7x-jV) -3- [3- (7x-;i/) 7* 
^"f-Vy - 2 - ^T> 

( 1 2) (4 S*, 3R*) -4- (4- {[(4 S 3 5 S, 2R, 3 
R , 6R) - 3 , 4, 5, -F'JhFD^>>-6- (tN^^Xf 
^tFn-2H-f7>-2-^M 7 x -;]/) - i 

- (4-7;i/tD7x-^). - 3- [2 - (4-7 3-07x7* 

( 1 3 ) ( 3 S , 2 R , 4 R , 5 R , 6R) - 2 - [( 4 - {( 4 S * , 
3 R * ) -1- (4-7;i/tD7i-;i/) - 3- [2 - ( 4 - 7 )l> 
d 7 rc y * >> ) - 2 - it * v t M ^ V > - 4 - -f ;v } 7 x - 

t Fn-2H-f7>-3-^^7-br-F 
( 1 4 ) ( 4 S*, 3R*) - 4- (4 - {[( 4 S , 5 S , 2 R , 3 
R , 6R) - 3, 4, 5-FiJkFniri/-6- (tFD^i^^ 

;iO ^;i/t FD-2H-h'7>-2-^i/] h^>} 7x^;io - 

1- (4-7;V7i-p7x-jb) - 3- [3 - (4-7;i/tD7x- 

;i/ ) 7Dt:;i/] - t Hf ^ > - 2 - > 

( 1 5 ) ( 4 S *, 3 R*) - 4- ( 4 - {[( 4 S , 5 S , 2 R 3 3 
R , 6R) - 3, 4, 5-hUhKDdr->-6 - (t FD^i/^f 

;iO ^;i^t Fn-2H-f7>-2-^i/] ^ h^i/} 7x-;i0 - 
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1- (4-7j^D7x^) -3- [2- (4-7MD7x^ 

( 1 6) (4 S*, 3R*) - 4- (4-{[(4S, 5 S, 2R, 3 
R , 6R) - 3, 4, 5-hiJtpD^J/-6- (tfD^^^f 
71/ ) ^;vt N-2H-t!7>-2-^;i/] b } 7 ^ - ;u - 1 
-7^-71/^^-71/ - 3- [3 - (4-y;i/^-D7i-;v) 7* d b* 71/ ] 

(17) ( 2 S , 3 S , 4 R , 5 R , 6R)-6-[4-{(4S*, 
3R*) -1- (4-7/^D7x-;|/) -3- [3- (4-771/# 
D7o,-;v) 7nt;v] - 2 -7)-^-v^-fe"^^>- 4 -^71/} 7^- 
71/ ^ 71/ ] - 3, 4, 5 - h U b K D 3r S/ ^71/ b K D - 2 H - b v > 
- 2 - * 71/ si? > eg 

(18) 2 - { 4 - [( 4 S*, 3R*)-4-{[(5S, 2 R , 3 
R , 4 R , 6R) - 3, 4, 5 - h >J t Fn^J/ - 6 - (tFD^>> 
* ^71/ b h*n-2H-h'7>-2--f;H * 3- Jl} 7x~;i/- 

3 - [3 — (4 - 7;i/^D7ir;i/) 7° D b 71/ ] - 2-^-^-V7 7 -if 7 t - 
5^ - 71/ ] 7^7^ri/} - 2- ^9 L 7P7°Dt:^->^^^-7V^7N7 i 7I/ 

(19) 2 - {4 - [(4Ss 3R*) - 4-{[(5S, 2R, 3 R , 

4 R , 6R) - 3, 4 , 5-hUth*D^>>-6 - (tFn+i/^ 
71/) ^71/ b H D - 2 H - bv >- 2 --f 71/] ^^7V} 7 i ^71/- 3 - 

[3 - (4-7 7V^D7^n7I/) 7° D bVI/ ] - 2 - ^ ^ \7 7- -tz ^ - 
71/] 7xy^7}-2-^^;i/7"Dl^t>l 

(20) 2 - {4 - [( 4 S*, 3 R*) - 4 - {[( 5 S, 2R ) 3 
R , 4 R , 6 R ) - 3 , 4, 5- h 'J t FD^i7-6- (t h*D^^ 
^^71/) ^ 7V b FD— 2H — b^>— 2 — f 71/ ] ^5^7P} 7 ^ ~ 7U - 
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3 - [3 - (4-^5^;i/73i-;i/) y p t; ;i/ ] - 2- t^V7t"f 

(21) 2 - {4 - [( 4 S*, 3 R*) - 4 - {[( 5 S , 2 R, 3 
R , 4R, 6R) - 3, 4, 5- HJ t ( t h* D %/ 
*?-)\;) hFo-2H-t7>-2-^l/] ^ ;v} 7xr;v- 

3 - [3 - (4-^5 L ;V7ix;|/) /Dt;i/] _2-^-^V7'4f5 t -^ 

(22) ( 4 S 3 3R) - 3- C(3S) - 3- ( 4 - 7 B 7 x. 
-;P) - 3 - b F D^r^7D 4 - ( 4 - {[( 2 S , 5 S , 3 R , 

4 R , 6R) - 3, 4, 5-hUtHD^^_ 6 _ (tjjp^j,^ 
;v) tFn-2H-t'7>-2-^H ^ x. - ;p) - i 

- (4-7;^D7xr;v) 7'-fe"5 : -^>-2-^-> 

(23) ( 4 S , 3R) - 3- [( 3 S) - 3- ( 4 - 7 )), * p 7 x 
-;U) - - 4- (4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) - 3, 4, 5 - b >J t ^$/ - 6 - (b Kp*5/ 
^ th*n-2H-b7>-2-^ji/] y 7 x - 

- 1 - 7xr;i/7-lff - 2 - 

(24) ( 4 S , 3R) - 3- [( 3 S ) - 3- (4~7JV^B7x 
-;v) - - 4 - ( 4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3 3 4 , 5 - h y b Kn*$/ - 6 - (tFo^j/ 
p<-^;v) ^l/hFp-2H-b7>-2-^i/] 7 x - ;i/) 
-1- (4 7 3l — j]/) THf5 L ^>-2-^-> 

(2 5) (4 S, 3R)-4-(4-{[(5S, 2R/3R, 4R, 
6 R ) — 3 , 4, 5-MJbh*pJp>>-6 - (b h'D^^^^ji/) 
;VtpP-2H-b77-2-fjl/] ^^jl/} 7 x - 1 _ (4 
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-7MD7ir;i/) - 3- [3- ( 4 - 7 D 7 x. =.)], ) 7Dt 
;i/ ] T -if V > - 2 - ^- > 

(26) (4S, 3R) - 4- (4 - {[(,2 S, 5 S , 3 R , 4 R , 
6R) - 3, 4, 5-HJtFP^^-6 - (kh'D^J/^f^) ^ 
;i/t Fn-2H-f7>-2 7 ^ -;v) - i - ( 4 
"7^tP7i -3- [3- (4-7;i/tD7x-jl/) -3- 

(27) (4 S . 3R) - 4- (4 - {[( 2 S , 5S, 3R, 4 R, 
6R) - 3, 4, 5-h»;fch'p=5r^-6 - (t Fo + ^^f;i/) ^ 
;m FD-2H-f7>-2-^v] 7 - 1 - ? x 

— ;U- 3- [3- ( 4 - 7 u 7 I -3-t^V7'Dh*Jl/] 
T -if ^ ^ > — 2 - 

(28) (4 S , 3 R) - 4- (4 - {[( 2.S , 5 S , 3R, 4R, 
6R) - 3, 4, 5-hUth'D^->-6 - (bFoar^^ji/) ^ 
M:F0-2H-t7>-2-^^ 7x^;i.) -1- (4 

- *^)V7 x-)\,) - 3- [3 - (4-7J^D7ir;i/) -3-2]- 
*V7Dfc';i/] 7- -if 3^ >— 2 - Ti- > 

(29) 4 - [( 4 S , 3R) - 3- [( 3 S ) - 3- 

u 7 x -;U) - 3 - t FD^^>7'D b*;i/] - 4- (4 - {[( 2 S , 5 
S , 3 R , 4 R , 6R) - 3, 4, 5 - b U t I«D + *y - 6 - (tF 

d dp- ^ ^ ) hFp-2H-t7>-2-^H * ^ ;u } 7 m 

-;v) - 2 -t^rV T-if &*?=.)),'} gffi 

(30) 4-[(4S,.3R)-4-(4-{[(2S, 5 S 3 3R, 
4R, 6R) - 3, 4, S-hiJt Ko#^-6 - (tF'P^^^ 

t Fn-2H-t7>-2-^H ^ ^ji/} 7 x - 3 
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~ [3- (4-7;i/^-D7ir;i/) - 3 v r d t:;i/] -2-^- 

(31) 4 - [(4 S, 3R) - 4- (4 - {[( 2 S , 5 S, 3R, 
4 R , 6R) - 3, 4, 5-HJt FD^i/-6- (tFn^i/^f 

- [3 - (4-7;^n7xr;i/) 7Dtf;i/] - 2 - ^ y t -if 5=- 
Sift 

(32) 3 - [(2E) - 3- (4-7j^D7xi^) -2-7° 
n^-jll (4 S , 3R) - 4- (4-{[(2S, 5 S, 3R, 4R 3 
6R)-3, 4, 5-F>JtFD^>>-6 - (tFo^^^f^) a 
^tFD-2H-K7>-2-^b] ^<^;i/} 7 :c - ;i, ) - i- (4 

(3 3) (4 S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) - 3, 4, 5-M;fcKn=Sri>-6 - (tFn^>>^^) ^ 
;Hi FD-2H-t7>-2-^b] ^ - l - (4-7 

D7oc-;i/) - 3- [3 - (4-7;vtD7x-;i/) 7of;v] r -if 

(3 4) ( 4 S, 3R) — 4 — {4 — [( 2 S , 5 S , 3 R, 4 R, 
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-;i/) - 3- hFD*J/7D bVP] -4-{4-[(2S, 5 S , 3 
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-;v) - 3- t N^V7*Dt;i/] - i-^^-;iy-4 - (4 - 7 ;p 
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-710 - 3 - t pD^J/rp -4 - (4- {[(2 S 3 5 S 3 3 
R , 4 R 3 6R) - 3, 4, 5-hUbFP^>-6- (tpp^*/ 

15 



WO 02/066464 PCT/JP02/01481 

* =5- )\y ) ^l/tFD-2H-t7>-2-^H ^ h^^7°Dtr;i/- 
3 — -f )]/ } 7 x - 1 - (4-7WD7i^) -tf > - 2 

(5 1) (4S, 3R) - 3- [(3S) - 3- (4-7iVtD7i 
-71/) - 3- tFnari/7DtJV] - 4- (4 - {[( 2 S , 5S, 3 
R , 4 R , 6R) - 3, 4, 5 - h U t K D ^ - 6 - ( t D ^ >> 

^•>-3-^;i/} 7 i - ;i/ - 1 - (4-7;i/^D7x-;i/) 7" -£ ^ 
> - 2 - tf- > 

(52) (4S 3 3 R) - 3- [( 3 S ) - 3- ( 4 - 7 » * 7 =. 
-71/) - 3 - t K n*S/rn - 4 - ( 4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) - 3, 4, 5 - MJ t Fcdfi/ - 6 - ( t K n >> 
p< ^71/) ^71/ hFD-2H-h'^>-2->f;v] - 1 - 7^ > - 4 - 
-f 71/ } 7 x - JV - 1 - (4 - 7;i/tD7i^;i/) 7 >^f^^>_ 2 -^- 

(53) ( 4 S , 3R) - 3- [( 3 S ) - 3- (4-7;i/tP7x 
-71/) - 3 - h K D^i/rn fc'7l/] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) -3,4, 5-hUth*D^^>-6 - (tHn^>> 

^71/ bh*D-2H-t7>-2-^Jl/] 7 ^71/ } 7 - 71/ - 
1- (4-7;i/^-D7x^;i/) 7'-b"^-$7>-2-^-> 

(54) ( 4 S , 3R) - 3- [(3S) - 3- (4-7;i/^D7x 
-710 - 3 - fc h* Ddr^rn tT7U] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R, 4R, 6R) - 3, 4, 5 - h 'J k K D ^pi/ - 6 - ( fc K D ^ i/ 

^tFn-2H-K7>-2-^] - 1 - /<> ^ > - 5 
--f;i/} 7 xr;i/~ i - (4-7;i/t07i-;i/) 7 -fc? ^ > - 2 - 

16 



WO 02/066464 PCT/JP02/01481 

(55) ( 4 S , 3R] - 3- [( 3 S) - 3- (4-7;^D7i 
-J\y) - 3- tFD^7n^] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) - 3, 4 , 5 - h 'J b h* D^t/ - 6 - (t Fd^^ 

- 1 - (4-7;i/^-D7i-;i/) 7 7 -fe*^>^>-2-^> 

(56) ( 4 S , 3R) - 3- [( 3 S) - 3- (4-7;^D7x 
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b T {b^tJ ( 4 - 3 ) t^^tis fb-^tj SH5o <b 

MIbT~^ (I) £f#3o 



(4 - 3 ) § 




) n Br C0 2 Ri H) H 2 /Pd-C 
4-2 XliStV^T 
III) LiOH 



(R3)p 



4-3 




( r ) 



<{SU R=OH) 



Ov^-C0 2 Ri 
A 



mmm 5 

-jKS; (I) R 2 *s- C O aH-Cfc Sfti^cDSKjgflJo 
-fbl^rt) (5-1) ^TEMPO (2, 2, 6, 6 -r f 7^ 1 
rf^'J^-^t^ri/, 7iJ-5y*;i/) tiMt^^s -fb^rtJ ( 
5 - 2 ) £ f# £ o 




OH 



KBr, TEMPO, NaOC l A,-^ 
NaHC0 3 



OH 

HO A . JL A OH 
^-R^O^cOaH 




5-1 



M?H^J 6 

fc&toi 6-1)^(6-2 J&^tf^ ') ^>;Mb L-fb-^tt ( 6 - 3 ) 
i: Lfzo ik&yn ( 6 - 3 ) sx;^ >^£:gHb@K ^ >^;i/^-^>y 
^ ^ > h* (Ramberg-Backlund) fijfc (0iJx(±\ P.S.Belica et al.,Te 
trahedron Lett. , 1998, 39, 8225, RXf F.K. /Griffin et al.,Tetrahe 
dron Lett., 1998, 39, 8179) -fb-^rt; ( 6 - 4 ) fb^tl ( 
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6-4) ^iilTC^, TBAF§ffffl$t N <b£rtJ (1-4) i: b 
fe 0 <b^r#j (1-4) Jii^at^J 1 fc^vw^^; (I) Sff^iir^^m 
. £ & 3 o 




( 1 ) -IS^; ( I ) Ts R aifi- O H , - O C ( O) R ,T*^ Sfti^- 

ib&m (1-11) hih^m (7-1) (#1* fcf B F 

s • E t aO , S n C 1 4 , AgOTf-Cp 2 Hf Cl 2 f) i^4Ts 

Ib^M^bs ^-^t) (7-3) (f^Jx.(i\ R.R. Schmidt etal., 

Synthesis, 1993, 325) 0 'fb-^tJ (7-3) liIt7iy-jVtti(IS 
£B#£:nX:r;Wb-f £ £ kt'ft^i (7-4) fc^tfeffi^So ih&>& 
(7-3) h (7-4) iill^Jl, 3 fc££^-jS£5£ (I) GD^-ffcM 
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OBn 

IT . r^A **** 



BnO A 



/ 



1-11 



(RS)q 



7-1 



\ 




BnO. 




Ri— C— X 



BnO. 




OBn 



7-3 



OBn 



7-4 



(ilU X{±Bum5-loIbo Z!iAn^> s -OC (O) CFa, -O 
-C ( = NH) CC13fti:*©MS^ito) 

(2) (I) Raj&s-OH, -OC (0) RiT&S-fb^r 

±f3©§J3t#iJ 7 - (1) UTl|P,ti5^i (7-6) § 

SKSIbTftAtl (7-7) iib^o <b-£r^ (7-7) ©-oODTkS* 

E.Dolle et al . , Chem. Commun. , 1987, 904) s -fb^'-i^f (7-3) % f# £ . 
to^tt ( 7 - 3 ) (iM3t^"J 7 - ( 1 ) s 1 &7>* 3 fctt*^ -Jft 

5S; ( I ) o^r^fii:^i, 0 



OBn 

BnQfc, JL ^OBn 

z ^o^ s x-- OBn 

1-11 



(R3)q OR 
ORi 7.5 



(R 3 )q 




OBn 



OBn 




OBn 



Tf 2 0 



OBn 



OBn 




OBn 



CO 

Pd (0) 
I^OH 



7-6 



(R3)q C0 2 Ri 



OBn 



BnO, 



7-7 



XX, 



OBn 



7-3 



7-8 



OBn 



OBn 
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£ fcik-&%0 (7-1 1 ) V>Tfb-&«3 (1-1 1) fclRlfil©* y 

r »; > ^&fr-=> (Ac) *^ps^;i/Asjas 

S.Kajigaeshi et al Synthesis, 1985,674) lzxik&<$) (7-3) t 



(R ) 

z A 0 A^OBn + ^ — Ac 



1-11 



Ac 7-11 
(Ac= - COCH 3 ) 




OBn 



1) NaBr0 2 , NaBr. ^q^M-jr 09 



OBn 



NaOH, H 2 0 
2) H 3 0+ 



OBn 



7-12 



*" o^-* OBn 

BnO^J*. 

^OBn 

7-3 OBn 



(3) — jfts* (I) Ra^-OH, -OC (0) RiTr&^b^r 

<b^-^j ( 7 - 9 ) izm\,mmm i ( 1 ) ti^-r «t a tyjjK - ^* 

;i> n */ ;p ihfcfo £ s <b (7-10) * ft & 0 fls.-fi-* (7-1 
0) fciMSiM 8 —jft^S (I) ©-£j$Jj§i 



OBn 




OBn 
BnO /y . Jt A OBn 

Z^O^ 



OBn 




(<§. L Z fcfc i!u £B £ |ej D) 
8 

^Stt#i:'l/t©!!il*S (I) 
(a) D-p-t h*D+^7xr;^iJ^> ( 8 - 1 ) <D7kMM% 
E.Wunsch£> (Dfim ( Chem.Ber. , 1958, 91, 543) «t D ^ > ^ 
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ttft^i ( 8 - 2 ) £ Ltz 



OH 




1) NaOH, H 2 0 

2) CuSQ 4 



OBn 



H 2 N N ** ^C0 2 H 



3) BnBr, NaOH, MeOH 

4) 0.5N HC1 




H 2 N^ ^C0 2 H 
8-2 



ik^tfa (8-2) ©7;;SHocftL, 4b£>#3 ( 8 - 3 ) H 



OBn 




OBn 



Boc 2 0, Et 3 N 



h 2 n xnV ^co 2 h 

8-2 




BocHN XX) 2 H 
8-3 



tti^m (8-3) £W.W.Ogilvie£> & (Bioorg.Med. Chem. , 1999, 
7,1521) CJ;^ *;i/3l?>»ffl*JijRbfl3^» (8-4) fcbfc« N 
JKBoc-fbbs fc&m (8-5) ^Lfeo 

^ Bn OBn 




I)CKX> 2 l Bu,Et 3 N,THF 
|l "] 2)CH 2 N 2 /Et 2 Q {I f I)HCl/EtOH 



BocHN ^C0 2 H 
8-3 



3) AgOBz,Et 3 N 

4) BnBr, DBU 



BocHN 




OBn 



C0 2 Bn 



2) 1M K 2 C0 3 aq 




C0 2 Bn 



8-4 



8-5 



d© £5 fcl"C»6 (8-5) &W.W.Ogilviee> 

(Bioorg.Med. Chem. , 1999, 7, 1521 ) iU^ /? - ^ ^ ^ a ^\ £ SBljg £ 
tf-v^A (8-6) iibfeo 

OBn 

if 



H 2 N 




C0 2 Bn 



DTMSC1.EUN 
2) l BuMgCI Et 2 0 



<^-N 



8-5 



8-6 
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£fcs fa-fr®} (8-5) ftfilTOi^tl/tfe^SttftfcLTf 
-T^to^s -fbitrti (8-7) ^^rS'ffif*^ 

(8-8) ^mmmT, wm^^ik&m (8-9) t-r 
§o ih&w ( 8 - 9 ) *mmmmm7ii>, it^m ( 8 - i i ) trz, 

1fe&lzjr\s7 j >*$%m™ (^Ji^NaHB ( 0 A c ), N a B H 4 
m) dlte&W (M?L\£U C 0 2 H , E t aS i HI) £fl2ffl£lHb 
•£-$9 (8-11) tbt^iS^ (0S*. fcfC.Cimarell et al.,J.0rg.Ch 
em., 1996,61,5557) 0 -fb^rt) (8-1 1 ) &Ht£=fe^T^ B n 0 H& 

ftm^it, ^xrji/&i&£ifog-&T'{h&% (8-5) bT% 0 ih&m 

(8-5) fcfc N &*Ihl^a&^&iHbi^ (8-6) k.TZZ£&& 

*3 o 

OBn 

OBn > JL 






OBn / OBn 





.C0 2 R, gftfeSdc ^A^CO.R, (BnOH, ^ M *S^C0 2 Bn 

RlO" ^ 8-10 

/5 - ^ £ # A4b£r^ (8-6) £DominicM.T.Chan£> (Tetra 
hedron Lett. , 1998, 39, 293.3) HJ; !) N - T )V * ;Mb M Jift £ i± fc s 
IMi^tJ; «-<>^;WbL N <bi^ (8-12) £ bfco 

jj 1) Cu (OAc) 2 

° N H 2)H 2 /Pd-C 
8-6 
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(8-12) £ G.R. Johnson?, <D ( Synlett, 1997, 1406) 
fci^t^V^-^iift (1-2) &x<b-&® (8- 

13) £ b fc o 



1) Tf 2 0,Py 

2) 9-BBN, oBn 
BnO,,X A OBn 



OBn 

BnO/,. JL A OBn 



1-2 



3) PdCi 2 (dppf), K3PO4 




OBn 



8-13 x (R 3 ) r 



ib&m (8-13) fc: L D A*WmiSi±tc'i£, *^)VT? V U - h 

&4¥misi£C-yj],*jiu{bR]&i!mh&to (8-14) t bfco 



OBn 
BnOifc^X^OBn 

,OBn 




8-13 (R3>r 



LDA 



<^C0 2 Me 



OBn 
BnO^.^X^OBn 

_^OBn 

MeOzC^/,,^ 

o^ " CR3)q 




8-14 



(R 3 )r 



(8-14) ©Jc;*^;i/g|5£:i^ o ^ bfc&s E.Negi 

shi (Tetrahedron Lett ., 1983, 24, 5181) fc J; tHb^-^ (8 

-16) i: b fc o 



OBn 




8-14 (R3) r 



.OBn 

DLiOHaq 
OBn 2)(COCl) 2 



OBn 

BnO^^X A \OBn 



3) 




OBn 



Pd(PPh 3 ) 4 (R3) P 



(R3)q 

8-16 N (R 3 ) r 



fb-&*B (8-16) ttmsOVjifc bfb-^tJ (8-17) i: bfcf£s 
•fti^rt? (8-17) <D^r h > ffi % E. J. Corey 6 (J.Am. Chem. So 



42 



WO 02/066464 



PCT/JP02/01481 



c, 1987, 109, 7925) lz «fc t) ^JBtb b-fb-^fe (8-1 9 ) tt%o 




( b ) (8-13) \z L D A&ffs ffi^*fc^ N ( 8 - 

2 0 ) (8-21) fct5, <b-£$) (8-21) 5 

iMlTCltft^tl (8-22) i:bfeo 

OBn OBn 




j*K -jR^I (I) tAD!)^^(a): 



R 3 




( a ) 



43 



WO 02/066464 PCT/JP02/01481 

©-fb-^-tK ^m^b^rtj 3 9 iiil^j 8 izffiiuib&'ty) (8-15) 
M)foTZ>lkl& (8-23): 



ZnCl— O 



OBn 

;: ' ,,,JL>OBn 

OBn 




8-23 



^I^t^t^^t^o ^fcs -j&a (I) -CA^SS ( 
a ) : 

R 3 

©-fb-grtK fll^fcEfb^ 3 8 & s M3£#iJ 8 fc:££vwb-&t) (8-12) 

fc^Jfof (8-24): 



OBn 



BnO,, JL A OBn 



8-24 



* fes &5£©{bl^ (8-25) 



Br 




8-25 



tt»*fc<fc*#^#iflfcfTS£fc-e»*£fc#-eS3 (S. J.Faulconb 
ridge et al . , Tetrahedron Lett ., 2000, 41 , 2679) „ fc&Wi (8-2 
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5) y y U >?Kjfoiz £ &±3£fcH« a; (I) 

M^t^J 9 

ft^rSttffc J: bTOi^J (II) 

4b£-» ( 9 - 1 ) Mbi^rtJ ( 9 - 2 ) h£K.Tomioka£©73& (J.C 
hem. Soc.Chem.Commom., 1999, 715) lz «fc D ^ -g- $ jh t) ( 9 - 3 ) 

ft 3 „ "fb^rfg (9-3) £ J3&{£^ L t ( 

I ) tfl^o £?H> &4b£r'$J ( 9 - 1 ) ©<ft to D 'Jjl/xy — ;p 31 - 
•7" ;V £ ,H & L , JVJ xm%m ^TrtS^^f (9-2) t{>fi|] LTf^t) 
(9-3) mSi^f^c 




-ft* (i) 



Mit^J 1 0 

LT©g£3£fc| (III) 
flj£-«Z> (10-1) £ (9-2) i: £E.J.Corey£, CD#& (Tetrahe 
dron Lett, , 1991, 32,5287) {C J; t» li £ -fr . fb^#J ( 9 - 3 ) 
£ft3fb£-^£^&<, (9-3) £JJ#{£^ LT--ig5$ (I) £ 

§5» 
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R3 

_ r^V R4 < X n cf, ph ph CF, 

o4r^»* % )n ( 3)q „ f ^s; y V^- 

10-1 ' 1 



CF 3 

, Et 2 N 



Qj-- A 4 2) /BuMgCl / Et 2 0 



R 3 ™ 




9-3 



-tea (i) 



W 31 



1 1 

^^Stt*i:tT©lii (IV) 

(R ) -( + )-. 2 , 10-A>7 7-— A (1 1 - 1 ) 
n -f hMb-£r4£j (1 1-2) i; & :p * K*g^^f -frs -fbi^ (11- 
3 ) h TZ> o 4b-£r#J (11-3) £ T i C 1 4s BF 3 -0Et^« 
>l"f X^&ffl ^ >ft^tl (1 1 - 4 ) tztttiURfoZH:^ ih-S'W 

(11-5) J:t5, -fb^^J (11-5) B S A £ffsji£ m 

^1 TB'AF in -9- h ^ T > ^ ~ r> a 7 ;i/ ;t =~> <i Y ) £f£ffl 

$t§^J:ti9-7^ A-fb^rti (1 1-6) §^5o 
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1) NaH 



2)ClCO-^ /s C0 2 Me 
11-2 




I)BSA 




A4 



N 



TiCI 4 , Ti (oipr) 4) 
DIPEA, CH 2 C1 2 



2) TBAF 




Tf (R3) o 



11-4 



m.^ntzih^m (i i - 6 ) &s!f$gfli 8 ^ ( 8 - i 

5 ) £ t/^^So 



MeOaC^//,,.. 




>< D9-BBN. oBn 

)n ^o-V OBn Ljjj " ^3> q 



OBn 




OBn 



(R3)r 



8-is r J2- 



A 4 



(R3)r 



m^j 8 (i i - 6 ) a-nasc i )<D<&mmHttai*o 

£fc s -fbilrtJ (1 1 - 4 ) (DiXt) t> fc-fb^^i (1 1-7) ^m^ts 
P^&:#&TMb-£rtJ (1 1 - 6 ) teMjfoTZ><b&® (11-8) £f# 

o 
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S" N V^ C0 2 Me 



o 2 



11-3 



1) 



A4 



i? 3)r 



X< R 3)q 
OH 
11-7 



TiCI 4 , Ti (oipr) 4 , 
DIPEA, CH 2 C] 2 

2) BSA 

3) TBAF 




(R 3 )r 



fc^m (11-8) ii^iiift 7 tmasfe^rffi-e-fb^^ ( 1.1 
9 ) hftm^Zo 




OBn 
BnO/, JL A OBn 

x^o-V OBn 



1-11 



OBn 

BnO/,. Jl A OBn 



cr >,)„ 



o 

11-9 



mt>tifrib-&%Q (i i - 9 ) {iM^^ij 8 ic^vwiK^ ( i ) <D&m 



mmm i 2 

ih^^O (11-6) IzJcffltrnmcDfife (Masataka Yokoyama et al., 
Synthesis, 1998,409) fcftv>*# t, *ifctti-&«j (12-1) ^iv^Ts 
Heck^Jfr&frlWbi^ (12-2) £f#fc 0 (^J £ i^R.F.Heck et al., 
J.Am. Chem.Soc, 1968, 90, 5518) m S> tlfzfc-&m ( 1 2 - 2 ) J±g4 
M^J8ic:^VK — 1£5£ (I) ©i§r6SJim£&So 
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OBn 




i;fcs nt>niz<b<&w (12-2) ^mmmfthx, its® ( 1 2 

- 3 ) »&ftfc'fb£-8D (12-3) &g£&$l 8 tc^u s -jfe 

s& ( I ) ©^-^JM^ii^^o 




M?t^J 1 3 

ttl&ya (1-11) C;H78 (BFj-OEt,, ZnCh,' A 
gOTfi) #^T^ -fb^-^J (13-1)(R 6 &-Me,-Br,- 
CH 2 OTBS) %m^Ts C-?V n^frfc ( ®\ £ fc£K. C.Nicolaou 
et al. , J.Chem. Soc.Chem.Comm. , 1984, 1153) £fir^ N / fb^-f3 (1 3 
- 2 ) £ f# o mbthfzlk&m (13-2) fflReSs ^?t#iJ 1 - ( 

i ) - ( 6 ) jz&mmm 1 - ( 2 ) x anas en 2 - ( 2 > ti«t7 
Fciiifei, mmm 1 trai^ -#5$ ( 1 ) <D&&m&t 

& 3 o 
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BnQ, 




TMSO, 



V0-' 

n 13. 




OBn 



•OBn 



1-11 



13-2 



m&m i 4 

fc&VB (14-1) Mblir't) (14-2) y r U >?Rfo s 

j? i; - ^ — * y 7° U (Angew.Chem. Int. Ed. ,2000, 

4415) & 3^&^S#£TT<DT;i/^;Wb©f£s Kftltj; D ibi^ffl) 
(14-3) S»fc 0 



MSt$J 1 5 

Dheilly. L(Carbohydr. Res. ,1992, 224,301)cd#& o T-£*J$ L 
Ybi^tJ (15-1) ©Mtg^ n n yyfti\z «fc d # & ti^biir^ ( l 5 
-2) $«#R&jRKiig (^»;--v-^/K* N w*ffi»K*&£) fc* 

/^^>>A, n y >>r;i>$g#:& ^©MI^STv <b-£rt) (15- 
3 ) h% y 7* U > £\ *<Dm.<DmhBLmiZ <fc D <fb^$J (15-4) * 
ft 3 o 





.\OBn 
w OBn 




OH 

HO/„ .X *OH 



14-2 A,— j^, I 



(2) Bii^lg 
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OBn 

BnO/,.^1. , A OBn 1) ®5c 
MeOOC. ^J^OBn 



OBn 
BnO/ A >A OBn 



15-1 



15-2 




OBn 
BnO,„ JL .*OBn 

R^0^ 0Bn 



15-4 



1 6 



^3* 



15-3 



MitM 1 2 fcBI«fc:rti'&09 (12-1) Mbi^rtJ (15-3) £He 
ck^Jfo tTAy/'JV^ls 'fh^tl (16-1) SftSi^tf-cls, 
"fbiirtJ (16-1) fcfcSS*g0!l 1 7 iCtE^— ( I ) Cgit § 5, 



OBn 
BnO,,,^*. , A OBn 

. Rr L 0 J^OBn 



12-1 



©2 O HN, 



(R 3 ) r 



15-3 



A 4 
<R 3 )r 



OBn 
BnQ,,. JL ,»OBn 




16-1 



K3i08 1 7 

fb-&#j (l 7 - i) 0*>77-^;^ A^zk^-fb v &m*m 

bs to^rtJ (17-2) tit (5b>7T~^;U^A(i(UlR 
b s ifffijs-rsx ^V>-e^"dr i/^<b U >^£^§££X&±£{bp< ^ b 
*JZ D crx^ >^(0*«ff»SJ«5^"&* uSUWiDCC (K 3 

- ^ d ^ dp- ;v * ;i/ -f ^ k ) , D E P c ( *J 3l & ;v * * * u 



51 



WO 02/066464 PCT/JP02/01481 

m*PRjfoi?ltTmfc\s, -jft^ (I) £f#3 0 Bu 3 P, Ph 3 

P^-©?^^ETn DEAD (P^f-jur WtifriS**/ Is— b )> DI 
AD (y^fV7nf;V7v*^*;v*^^i/-h) iO)tI^lX9: ( 
PyS) ^1^2, 6-^?DD^>y^l/^p 

UK. 2, 4, 6 — h U ^pp^>v f 'f ;i/^n i; Ff §NaHi®l 




-«5* (I) 



XJ±> <b^-#3 (17-2) b. <b-£r^ (17-3) 

UfeM, ^h^-tJ (17-3) tLDA, LiHMDS C>J?>)A If 
x ( h y ^ ^ )i iy t; ;v ) t> * F) 3 N a H M D S Ct h 'J ^ A t* ^ 
( h U ^ ^JV>> IJJI/) 7U'), NaH, t-BuO K^CD^SS T 
H F ^©^^^^JS^-M-^, ^ s l^iiEtMgBr, t-BuMgB 

rmwv = mm** -**5S m isi^cdm 

lfe&fls^*l (17-1) fc ^ t T It -3 t % — IxS ( I ) £ t& 
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** (I) 



mmm 1 8 



{h&m (i8-i) & -mit* is>m*m^xwLfcBLfc&?f*> &m 

^\Zib&yo (18-4) J3P d (OAc) 2 -^>v r ^-y >-M^m 
m*¥<DMibjjmiz& b fc^-fti (18-2) h LfcgK Sfiig^i 8^1^ 

h >gP©^^FJS55*ff V^-^^l (18-3) £*f=3 0 ft 
-&«D (18-4) t;\>f Pdj1?1/- ^> a > £ fx ft^^j (18- 
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(R3)r 

mm m 1 9 

ib&m (i9 — i) %^&M5u (^j^^s &&&mmfc*m^2>j5 

& : R.Noyori et al J.Am. Chem. Soc 1987, 109 , 5856 ) U X <t&<$) ( 
1 9 - 2 ) £#3 0 ih&ya (1 9 - 2 ) ®2fcR**JKJK£K:gjfc& s 
ffl^SJteTS*XI±*»^&iag?^3SRlfe^'&Tflj'a'i|*l (1 9-3) 
k-r &o <b^#) (1 9 - 3 ) IZtths Ib&W (12-1) iiHeck R 
JfrflK £ Cfe -fi^-ar^^Mil^-T £ £ i: THbilrtJ (19 — 4) 
3frs X&fbl^rtJ (19-5) i:ffi#SjiB (0y*.BU T.Hayashi et a 
1. , J. Am. Chem. Soc. 1984, 106, 158-163; A. Saiga et al ., Tetrahedron L 
ett. 2000,41, 4629-4632;;C. Dai et al . J. Am. Chem. Soc .2001, 123, 271 
9-2724) bs fc&%a (19-4) § f# § 0 Yb^^ (1 9-4) {±Mig 
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#j8fct£i^ —iis^ (i) (Dmmtft&o 




19 . s pd mm */ciiNi« (R3)n 

( R 7 I* -OAc mmrclt -OBn S) 



M^^iJ 2 o 

4 5; > (20-1) £M3t#'J 1 9 Sc^^Mtc bTftilrt) ( 2 0 
- 2 ) ^ o -fb-^-t? (20 — 2) <2>iX^;i/gp^;jnzk^» UT*fjfo 

CCD $ •tfT'ftii^tl (1 9 - 3 ) Sil, 0 £ fes -fbi^ (19- 
3) fcHbiirtJ (2 0- 2) <D /3 -5 i? # I»ib (WiKEtMgBr 

-e^#£>n3o fc&m ( 1 9-3) 9 crav^ 

( I ) <DJimi:&3o 
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NH O 



N O 



Br 




20-1 



2) /3-7^^A-ft 




mmrn 2 1 

fb£r$> (19-1) tMLTiS^flffl^ffcI, <fb£rt) (21- 
1) £#0;Ub-£r^ (2 1-2) h-f £0 -fh^tJ (2 1-2) 
^ttft^tl (2 1-4) {d-T^frs 'fb^-^ (2 1-2) (Z'fh-^t) ( 
2 1-3) £#ffi£-y:T<mi£r^ (2 1—5) £ T 3 0 <b£rtJ (2 1- 

4) \z\h^m (2 1-3) fbilrtJ (2 1-6) %m% 0 

m^x, <h-&<m (21-6) tmm (12-1x1*19-5) t%t! 

y 7iJ >^£-fe!:T<fb-£rtJ (2 1- 8) tlfct, * * A (2 1 

-1 0) £f#£ 0 fbl^'tJ (2 1 - 5 ) l±^F&m5i bTYb^r% ( 

2 1-7) Lfc&s Iggfl y y U > bt (21-9) i: 

t5o -fb-£r^ (2 1 — 9) £ — ^ & Aftt § d hx-ib&m (2 1 
-10) „ Z.(D <fc -5 fenfcflj^ft (20-10) tt-JfeS 

( I ) ©jgl4i:^5o 
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A 3 

S 

(R 3 )rf 



O O 




Rg 



(19-1) 



1) MM 



A 3 



O O 



2) ^^A 2 -X 

Ai yJ 

(21-1) 



(R 3 )rf #~^- Al 

(21-2)^=^(R3)n 



A 3 



* OH O W 

^Ja Rs (R3)1 



n <_/>^rn 



(R 3 )n 



(21-4) 



NH 2 A Lv 

(2i-3) 

(R 3 )n / 



OH O 



(R 3 )n 



( /^(R 3 )n 



a_ NO 

fcrY* 



(21-3) 



(R3)n 



(21-5) 



(R 3 )n 



(21-6) 



A 2 (R 3 )n 

fv A ' — 



A 3 



HN O 



(r 3 )/ J~i^- Al 

(21-7)^ =N < R 3)n 



2) 



(12-1) 

?7 R7- 



R 7 ? H O ^ 

R 4 y^ff> A 2 H (R 3 )n 

(21-8) \=^(R 3 )n 



(19-5) 



(12-1) 



2) 



(19-5) 



R 7 

R 7 '.. r A..^ R 7 

R 7 -^O^R4— ( 




^"^A 4 \ 
^(R 3 )n, 



y*> a 2 
(R 3 )n /-\ A » 

(21-9) W\R 3 )n 



A, (R 3 )n 




Rv..^V^R7 



X~R 4 ^0^-R 7 



XR 3 )n 



)n 

K 



,^rA 4 



(21-10) 



(R3)n 



A 4 s R 3n R 4s p N q N r, Z & bu IB £: m b T & D s Reii-CH = 

±©it^$)Ds k + 1 & 1 0 MTomrnxfoz o 
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fitTfcAA^^-t^y-ain^u^rn — ;HSTf£M tout© 

(CE-2, 0*H7) §4HF^ifeo n i> * t 1 d 

*S1 0 Og^fcH. 2mLO ( MM g$ ) X fct 

^^^i/jttt! ©ftMftfb^toOfciftfcK^ bfc« 6, 2 0 

A A fflf t <fc S Jfii* n l/^^ 1 d— Sfflffil* (%) 

T- ^ b o mi-mi 2-cffiy6m<Dmmgtix^zfc'&®£:-D\,\ 

^1 3 i*r<Z>gCft& s *ffl^^tC^1-S^4tafs (%) 
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1 3 





%1 












(m 


g/k g) 


(0) 




2 




3 




7 


- 1 2 0 
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2 0 
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- 2 8 
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2 0 
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- 2 1 
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3 
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- 1 7 7 
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3 




7 


- 1 5 6 
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3 




7 


- 1 3 0 


3 3 
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4 


- 6 7 


3 8 




1. 0 




4 


- 2 


4 5 




3 




4 


- 1 3 6 


4 6 




3 




4 


- 1 4 7 


4 9 




1 0 




4. 


- 5 5 


5 6 




0 


• 3 


4 


- 8 4 


5 7 




0 


. 3 


4 


-8 1. 



^ (B) tffl^fc^tj3>>^- T^^t.o:-N-^-fe^;i/-D- 
M^-^ -^--fe* t^-r^^#/^^g^^§ s Mark von ltzstei 
n£>©2j& (Org. Lett., 1999, 1,443-446) ^ i:b i|& b fe 0 



CH 2 OH 

HO V^o 

*HAc (A) 



No Reaction 



CH 2 OH 

h 0a X 0 

NHAc 



CH 2 OH 
HO^X 0 

HO^V'^'"/OH 
ftHAc 
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g#fH ; a - N - 7t^-JV-D - ^7^ hit^ - ^ — -fe" 
0. 3 2 unit (1. 6 9 unit/ml 0. 1 %B S A^ttf 0 . 5M 

mm ; t>3L>mmwm (p d = 3 ) 0. 6 mi 

; 3 5 °C 

; NMRfflt>7jl/fa-7*ClS2mg^i«^ ^rc> 
Mi~ b V V Ammmo . 6mK ||0. 3 2unit£#a;U 3 5 °Ci: 



1 4 





2 


4 


6 


.8 


10 


12 


18 


24 


B 


89 


79 


68 


57 


50 


45 


40 


22 


• A . 


100 


100 


100 


100 


100 


100 


100 


100 



^OiiPM^^ftiaC, ktm. £ l/tffl Utz O - T U (B) 

c -7- u (a) ii N B$& <fc 2 4 B#H§ 

mmm 1 
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4 - (4-{C(5S, 2 R, 3 R , 4 R , 6R) - 3, 4 , 5 - h 
V fc K d ^ - 6 - ( fc K n ) — ^.;i/t F d - 2 H - f 7 

> - 2 - <f ;i/ 3 t« ^ ;i/ } 7 x - ( 4 S * , 3S*) -1- (4-7 

;i/tD7i^Jl/) - 3- C 3 - (4-7Jl/^-D7irjl/) tVl') 

T-fe?^*;>- 2 (<b-&#i (2j) 




1 - a : -fb^rtl ( 1 - 4 ) 
fc&m ( 1 - 2 ) ( 5 . 37g)0THF*»(7OmL) 9 
-BBN(50mLs0.5M TH ¥ mm) £ftnx.s 5 B# 5B Jfft « 

Rftft^SflST^ail/N K»PO« (1 OmLx 3M zk 
ipx 1 5 bfc Q CI 4 - (t - * 

7*D-E^>-fe*> (3. Olg), PdCh (dppf) ( 
0. 73g) ©DMFii (100mL)£;!jD;U 1 8 BSiHil^ b fc „ 

T B A F ( 1 5 mL, 1 . 0 M T H F»*) £*P;Ls 3 B#|ffl«#b 
feo W^^^^^3i^;ba:X^;VfcTttm b^ fig V^ X mm&i&fc t? jjfe 

#bs tlrfliTS&A&bfco *rfcftjg£@5fcbfc&s ^>'j*y;i/*7A^D 

^^77^f - (ItSt^^l/^X^;!/ : ^^--t^>= 1 : 2) £ T ft M 
bs (1-4) § 3 . 58g s 2*t*§ (Ifc* 56%) 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IR (KBr) : 3430 cm- 1 

61 



WO 02/066464 PCT/JP02/01481 

1 H-NMR (CDCl 3 ):2.71(dcL J=8. 8, 1 3. 2Hz h 3 . 13( dd, J=2. 4,14. 2Hz K 
3.32~3.36(m,2H) N 3.45~3.50(ms 1H) , 3 . 60- 3 . 74(m, 4H), 4. 48~4. 68( 
m,6HK4.80~4.95(nu 4HK 7. 18~7. 37(m, 24H) 

##09 1 - b : fc&ga ( 1 - 5 ) CD^r^ 

fc&W (1-4) (3. 6g) O^DD^^Aii (22. Om 
L) Sc s Mn 0 2 ( 9 . 6 5 g) fcj&Q*., 2 m mm »i b fc 0 SUB 

^* ( 1 - 5 ) * 3 . 4 6 g (JR* 9 7%) tl^iJ: Ufffco 
Mass (ESI) m/z : 660 (M+H 2 0) + 
IE (Or) : 1692 cm- 1 

1 H-NMR (CDCl 3 ):2.77(dd,J=8.8,14.2Hz),3.16-3.20(m s lH),3.32 
~3.36(m,2H),3.49(dt s J=2.0,9.3Hz),3.61~3.66(m,3H),3.72(t,J=8. 

8Hz),4.46~4.67(m,4H) N 4.81~4.97(m,4H),7.18~7.41(m,22H),7.74( 
d,J=8.3Hz),9.95(S,lH) 
lh<a>M ( 2 ) (D^m 

(I) ih-a^SO (1 — 5) (3. 4 6 g) O hil/x>it (5 4. 0 
mL) fc N ^U^j.^ — >>-^^ (3. 46g) s h */;!/& (M^S)> 
P-7;i/tD7-"j>(0. 6 1mL) $Joi\ 1. 

(II) ( I ) "C f# £> ft fc <b£rtJ (D h fr^ymWL (54. 0 m L) £ 
n B u s N (5. 1 m L) %m?ttz 0 5 - (4 - 7;i/tD7 xz;i») 
^^>8fD'JMl. Hg) SJD^ 1 5 «?|«JP»a«Ebfc» % 
IN H C 1 (1 5mL) SjDi, 15 frmMW Ltco «lJi£ 
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(III) (II) T^^fdb^lltMeOH : T H F = 5 m L : lm 
L fc 10%Pd-C ( 2 0 0 mg) 7k*»«ETS 

UCX 5 B#fM# bfeo -fe 5> -f h£ffl^T3*iL. 3M£il$a 
'JA^Jl/A^A^nv y ? ^ — (/7DD*;bA : p< ^ y — ;i/ = 1 
0 : 1 ) fctiib, ft£rt) ( 2 ) £ 6 4 m g (iRs^ 2 6 %) £t#fco 

Mass (ESI) m/z : 554 (M+H)+ 

IR (KBr) : 3376, 1737, 1503, 1218 cm- i 

1 H-NMR (CD 3 0D):1.82~1.98(m,4H),2.65~2.78(m,3H),3.09~3.39 
(m,7H),3.64(dd, J=5. 4, 12. 2Hz), 3 . 77- 3 . 81 (m, 1H),4. 94-4. 98(m, 1H), 

6.98~7.05(m,4H),7.18~7.22(m,2H),7.30~7.33(m,4H),7.38(d,J=7. 
8Hz,2H) 

mmm 2 

4 - ( 4 - {C( 5 S , 2R, 3 R , 4 R , 6R) - 3, 4 , 5 - b 
<Jr-teh^>-6- (T-feh ^ ^ ^^;i/) h* P - 2 H - fcT ^ 

> - 2 - -f ;iO 7^^;ix) (4S*, 3 S *) -1- (4-17 

;i/^-D7x-;i/) - 3- C 3 - ( 4 -7 )VJru 7 *.-)],) /Dk:;^ 
T-fc? 2 UbllriO (3)) 

OAc 
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ik&>®}2 ( 6 0 Omg) <Di&fc*^U> (11. 0 m L) MtE 
t 3 N (0. 77mLK M7kWM (0. 4 9 mL)s DMAP (M^ 

-fb^t; ( 3 ) 4 6 0 0mg (4K*7 7 %) ttUfco 
Mass (ESI) m/z : 722 (M+H)+ 
IR (Or) : 1749,1506,1380,1221,1029 ci-i 

1 H-NMR (CDCl 3 ):1.82~1.84(in,4H),1.93(S,3H),1.97(S,1.5H),1.9 
8(S,1.5HKl.99(S,1.5H),2.00(S,1.5H),2.02(S,3H),2.61~2.64(m,2 
H),2.79~2.82(m,2H),3.07~3.08(m, lH),3.56~3.69(m, 2HK4.02-4. 
23(m,2H),4.58(d,J=2.4HzM.89~4.95(m, lH),5.03(t, J=9.3Hz),5.17 

(t,J=9.3Hz),6.90~7.007(m,4H),7.08~7.12(m,2H),7.18~7.24(m,6 
H) 

^mm 2 : it&m ( 2 - 2 ) 

4 - (2, 3, 4, 6 - r h 7 - o ~^>i/JV-/? - D - ^"Jb3 f 

7^^^) ^>i;;y?j^-ji/ (-fb^-ti (2-2)) 



p - (tert-7f;i/^7i-jl/i/DJri/jM^;v) -yn^^ 
> -fef > ( 6 . 66g) C-78°CtnBuLi (lOmL, 1. 57 
M %ftm D£ft-£rtl (XI) §-7 8°CTt 



OBn 




OH 
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h7^>^^^p;7n>(I)(7. 31g) tiTlfco 

t5fc#b=e«Tl£*b&o MHT^l^g^t, 8S»S»!©fi«t:ffl 

» 6 n^it^'^^mb^^- V> ( 2 6 mL ) tiib, - 5 0 °Ct 
Et 3 SiH (0. 82mL) 3 B F 3 • E t 2 O (0. 33mL) £ jjp 
x.s 1. 5 RtH!*#b;fco fl&ffimtt*&in*.s 1 l$ltgjg#&. *rfc£JS 

3 ) til bs fc&®(2 -2)1. 48mg ( 1 5 % )£ o 

IR (KBr) : 3388,1452,1362,1210,1068,1026 cm-' 

1 H-NMR (CDCl 3 ):3.49~3.81(m,4H),4.04~4.96(m, 13H), 6. 92-6. 9 
5(m,2H),7.09~7.76(m,2H) 

3 - a : ih&l®} ( 3 - a ) 

4 - (2, 3, 4, 6-r h7-o-^>i;;H j S-D-^;i/3fc: 
5- -7 ^ h (-fb-&#J ( 3 - a)) 



fa-atJ (3-1) ( 5 5 5 mg) s X?;i/-p-b pD^i/^>\/x 
- h (153mg), PPh 3 (394mg)©THF (5. OmL) 
mmteD IAD (0. 3mL) %Mz., 22 Bf H§ tl # b 0 MJ±Ti§ 



OBn 



MeOOC 




its 
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rr)l : ^=3f = 1 : 3 ) ttllU ih&>® ( 3 - a) § 1 8 0 m 

S (!Um2 6 %) T"f#fe 0 

IR (neat) : 1713, 1605, 1434, 1359, 1248, 1164 cm- 1 

1 H-NMR (CDCl 3 ):3.49~3.77(m,7H),3.89(s,3H),4.07~4.11(m,lH), 

4.19~4.22(m,lH),4.51~4.60(m,4H),4.82~4.89(m,2H),4.94(s,2H), 

6.87(d,J=8.8Hz,2H),7.15~7.36(m,20H),7.96(d,J=8.8Hz,2H) 
#%$'J 3 - b : -fb^t) ( 3 - b ) (D&ffi 

4 - (2, 3, 4 , 6 - ^ h ^ - o - ^ > V )\s - /3 - D - if )l> n tf 
^y.5>;i/) h ^ 5y<> >^ ;i, :p n — )v Ubi^rtJ (3-b)) 



L i A 1 H 4 (lOmg) (D^ — T)V ( 5 m L) fb^&J ( 

3 - a) ( 1 8 0 m g ) © ;c — ^ >V (5mL) ^ 0 'Cttiifcc 
^fifcT 1 5^M«#bfc»fczk (2. OmL), 15%7kHMb^h 

u £ A7K?§rt (o. 5mL) zmz-fzo -fe^-r h 331^ %m?tm.m 

: ~. 1 : 1) fctllb, fb^tJ (3-b) § 1 6 0 m 

g (4W 9 3%) -zmfro 

Mass (ESI) m/z : 684 (M+H+Na)+ 
IR (neat) : 3442 cm-i 

1 H-NMR (CDCl 3 ):1.56(s,lH),3.49~3.53(m,lH),3.60~3.77(m,6H), 
4.08-4. 12(m, 1H), 4. 20-4. 23(m, lH),4.52~4.61(m,6H),4.85(ABq, J= 
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11.2Hz,2H),4.93(s,2H),6.88(d,J=8.8Hz,2H),7.15~7.36(iih22H) 
##M 3 - c : it^^n (1-14) (D&m 

4 - (2,3, 4, 6 -=r h 7 - 0 - ^ > /? - D - h' 

57 y *✓;!/) ^>X7^rt F (-fb-^t) (1-14)) 



(I) C4 - (2, 3 , 4, 6-5rh^-0-^>^;i/-£-D- 
b"^ y ^>;i/) h;i/^>0. 3 g comU^mm 3 m L £ . N 

BSO. 9gM>V^Jl/;1-t^fi/N. 0 5g§i^, 2R^P s ^n 
f?&M£ft£-fe!rfco >Kjifr$t£^£P Us i?x^;vx-f;V 3 0 mL ^iJDt^ 

— (l^^^^;i/^^^;i/:-\=3r-9->=l : 8) ttHMlfco 

(II) (I) <£?M#£tL£:7-p^#: ( 2 2 4 mg) CDMSO (3 
mL) mmiz^ N a H C 0 3 ( 4 5 mg) £ #D X. s SStt 1HF^ 

i o o°cizt 4mmm.whfe, Ks^m^mm^^^^x^jv ( 3 om 

Atr^i'Mbfeo ^^%@*-r^, i: s (1-14) *m&(Dm 
wmwt vxium2 6 % ( 21s) T?#fc 0 

Mass (m/e) : 436 (M+), 394, 307, 273, 245, 214, 163, 135, 105, 77, 51 ( 
BP) 

IR (neat) : 2914, 1641, 1437,1257, 1017,954,708 cm-* 

1 H-NMR (CDCl 3 ,400MHz)(5 : 1 . 96, 1 . 97, 2. 06 ( 12H, eaeh, s), 3 . 75-5 . 4 



OBn 




1-14 



67 



WO 02/066464 



PCT/JP02/01481 



0(7H,mK7.96.8.02(4H.ABqhl0.06(lBUs) 

mmm 3 

2 - (4 - C 4 - .{( 5 S , 2 R , 3 R , 4 R , 6R) - 3, 4, 

-fcr-7>~2-^;iO>^;i/} 7 = — ;v ) ( 4 s * 3 3 R * ) -1- ( 
4-7;i/^D7^^;v) - 3- C 3 - (4-7;u*D7x-;v) rn 

;iO - 2- ^-dritT-if5 L ^^;b) 7 i; ^>> - 2 ^jP7D;U 
-f sr^7S/y K Uh&M 1 9 ) 



(I) it'a^U (4 — 4) (3. 19g) ©7-bh> (22. 0 m 
L)$g*£fc N 2 - 7*D =E J V IfSSt^-^;!/ ( 0 . 7 7 m L)^ J^|g£ l> 
•>A(0. 9 7g)£;fjnx_ N 4 0 B3IHJnaft»aKUfco M^T't^, 
5 M b s 5i§ M,$S b 7c o S@ftiSi/iJAy;PA7A^D7h^77 

— (BRxf-;i/ : > = 1 : 3 ) ICTfifM bfc 0 

(II) ( I ) i*nt>ntzih<&m (2. 93g) £^/-;i,-^h 
7tKD77 >?B£r?f£ (1 : 1 , 4 0 mL) fcigfll Ufco 1 0 % P d 
-C (0. 3g) £2jnx.s Tki^tTiStt 3 H3f|!Sit#bfco -te^ 

— (7UD*jl.A :^^7-JV=l 0 : 1) ttlSb N ib^^l 1 8 
£ (1. 2 1 g , 5 1. 8% (2Ig)) CTf^o 



OH 
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ik&m 1 8 ( 4 0 0 m g) i^7tFD77 > -7km&M ( 5 : 

1, 3mL) lZ7km<h V f- 1> A (50mg) £ftlx.s ^&-£8BfFe5, 

1 ) fctllt^ -fb^-tl (19) § 3 7 7 mg (IK* 51.0% 
( 3 X@)) fctf5 0 




Mass (ESI) m/z : 636 (M-H)~ 
IR (KBr) : 3400,1722,1503 cm- » 

1 H-NMR (CD30D):1.53(s,6H),1.81~1.95(m,4H),2.65~2.68(m,2H), 
2.72~2.78(m,lH),3.09~3.41(m, 7H) , 3. 62~ 3 .66 (m, 1H), 3. 77- 3 . 82( 
m, lH),4.81(d, J=2.0Hz,lH),6.85(d, J=9. 3Hz, 2H) , 6 . 97~7. 02(m, 2H), 7. 
18~7.22(m,4H),7.30(d, J=7.8Hz, 1H),7.38 ( d, J=8. 3Hz, 2H) 

^t&m 4 

6 - C(4 - {( 2 S *, 3 S*) -1- (4-7WD7i-^) 
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-3 - C 3 - (4-7;i/tD7i-;i/) 7nt;0 - 4 # 3r v T -If ^ 
y>-2'-OK2S, 3 S , 4 R , 5 R , 6R) - 3, 4 , 5 - 
h >; t Fn^ri/^ii/t K d - 2 H - f ^ > - 2 - * ;i/ # * >> y y ^ t 

^> f I* (fl3^«D 1 7 ) 



<fb-£r^ 2 ( 3 0 0 mg) N TEMPO (2, 2, 6, 

l-^^iji?-;^^^, 7ij-7j;AM(ioiiigK KB 
r (lOmg) ©7-feh-hij;i/ (6. 6mL) MMtdf&fnSW jfc ( 
6. 6mL)s NaOCl (6. 6mL) ^ii, SSfct 3H®i 

A^D-^h^^^^ — (^DD^;i/A:p<^y — ;i/ = 1 0 : 1) fct 
liLs 1 7 * 9 0 m g (l&2£ 2 9. 4 %) Id T f# fc 0 

Mass (ESI) m/z : 566 (M-H)~ 

IR (KBr) : 3388,1737,1509 cm- i 

1 H-NMR (CD a 0D):1.82~1.97(nu4Hh2.65~2.68(nu2HK2.71~2.79 

(m N lH)^3.12~3.24(m,3H),3.34~3.52(m,3H)^3.62~3.68(m, 1HK4.84 

(cU J=2.0HzaH),6.98~7.05(m > 4H) > 7,18~7.21(m^2H),7.29~7.37(m, 
6H) 

4 - a : ih^'m ( 8 - 2 ) (D&m 
D -p -sOS?))/***/? \) (-fb-^-tl (8-2)) 



OH 




F 
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OBn 




8-2 



D-p-t Fn^i/7x-jl/^iJi/> (8-1) 16. 7gCD2N 
- N a 0 H 7K mWi 5 0 m L mW. C u S O * • 5 H » 0 (12. 5 g ) 
©7jc 1 0 0 m L *»«E £ tia X , 6 0 °C T- 1 m IS ft ft T 3 o RjiSift £g 
rSS^^-^Ls 2 N - N a O Hzfc$S$ft 5 0 m L s * & J -)V 5 0 m L , 
^>^j^D70'13. OmL^jiDi^ 2 0 fifSSflitSo 

wmtj^^^Us tk, t± h yizxffi&istzW:, i n-h c lxmm 
3 o omLtjois mux* immmnrz * tfrmmzzmi,^ 7j<, r 

■fe h >CT^bs |g*S-TS (8-2) $13. 1 8 g (ifc 

¥5 1. 3%) TJUSo 

Mass m/z : 212 (M-45) + , 122, 91(base), 65 

IE (KBr) : 3022,1587,1509,1389,1248,1008 cm-i 

1 H-NMR (CD 3 0D):5.07(s,lH),5.16(s,2H),7.12(d,J=6.8Hz,2H),7.3 

4~ 7. 48(m, 5H) , 7. 45 (d, J=6 . 8Hz, 2H) 
4 - b : <b^#J ( 8 - 3 ) 

(<b-^% ( 8 - 3 )) 



•fb-^t) (8-2) 12. 53g0THF-7K (140mL) 
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fc*H>Th'Jxf^7^ (16. 4mL)s (Boc) 2 0 (13. 
5mL) tetiUZMU-C 4mmm.WTZ> 0 THF£MJ±g:£Ls mmyk 
JB£ 1 0 % ^ >&zfc$g$£fc:T p H 4 fcfj. WKx?-;]/:t;* 9- ;i/ ( 
100mLX3) Ifimu, JStH^^Tk (100mLx3) figfo^^zk 
(lOOmLxl) ttttHLx mft.mWtJ' h U -)ACT^t§o 

m*s*i> fc^ya ( 8 - 3 ) * 1 7 . 4 g (^»e*j) -emtio 

Mass m/z : 357 (M+), 331, 301, 283. 256, 212, 148, 120, 91 (base) 

IE (Or) : 3298, 2968, 1791, 1656, 1608, 1506, 1452, 1392, 1242, 1161 



1 H-NMR (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d, J=8. 3Hz, 2H), 7. 
32~7.41(m,8H) 

4 - c : ih^m ( 8 - 4 ) (D&m 

(3S) -3- [4- (^>i?;i/^-^>>) 7x^;v] -3- [( t 
- 7* h ^ ) *jv#-^7^] 7p f^->i^>i;;i/xxT;v (ft 
i%'#> ( 8 - 4 )) 



4b&m (8-3) 14. 4g0THF (80mL) jSc^T 
h'jx^^7^> (5. 9mLK -fVW^nn*;M-h (5. 
8mL) £#D;U 40^FH#bfctCH 2 N 2 /Et 2 0 (N, N- 
y^^hnyi)l/7(30g), Et 2 0 (lOOmL), 40% 
K-0 H*** ( 1 0 OmL) J: bwag) ^JniLs 1 . 5^fHi#t« 0 
AcOHfctjSl3)^7V^>§^iLfe^ x — 5 1 ;i/ (10 0m 



OBn 




8-4 
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l) n ?k (loomL) %mz±x %mm t fe^s ^~^;^m t^m 

LmmmmyK ( 1 0 0 mL x 2 K g&fn^Tk (lOOmLxl) iz 

H F : 7k ( 8 0 mL : 1 5 mL) mmt bfciK >s )\s K - ^ > v" ^ - 
hO. 93gOh'Ji^75>8. 3 mLM^jn^^ g^T- 2 B# 
IS1£# 1~ 3 o M^t ^i-rJMlOOmL) let #1R Us 1 0 % H 
C 1 zfc$8$£ ( 5 0 mL x 2 K 7k ( 1 0 0 mL x 4 K fi&ftA&zk ( 5 
0 mL x 1 ) tt^tbs ftfzkffifc&^ h U >> AT"?2!)tt-^o il^g 
5fe L s a**7-fe h=h (8 0mL) g$hbfeiDBU7. 0 

fi^i^ffixf-jVx^r^ ( 1 0 0 mL) fc«KL 1 0 %^^>gg 
7jcvg?£ ( 5 0 mL x 2 K ISIIII* ( 1 0 0 mL x 1 ) s f&fnJsi&zk 
( 1 0 0 mL x 1 ) fcTtffc^L. ^7^^^^ h U ^AtTSlt'So 
£ g 3c b N gJIti'U 3b^;i/*7A^D-7 h^77-f- (l^itai 
^;i,^^^;i/:n--s^r-t>->=l : 2) Ctiltl» hih^m ( 8 - 
4 ) £ 1 0 . 35g 5 5. 7%) 

Mass m/z : 461(M+h 404, 360, 314, 270, 212, 180, 121, 91, 57(base) 
IE (KBr) : 3394,2956,1731,1689,1500,1290,1224,1149 cm-i 
1 H-NMR (CDCl 3 ):1.51(s,9H),2.89~3.12(m,2H),5.10(s,4H),5.09 
~5.13(m, lH),6.99(d, J=8 . 8Hz, 2H), 7. 30~ 7. 54(m, 12H) 
4 - d : 4b ( 8 - 5 ) 
( 3 S ) - 3- 7^y-3 - [ 4 - (^>^;i/;t^>) 7x-;v] 
zru ^^r>m^>^;v^.^^^mmm (Yti^% (8-5)) 
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(8-4) (3. OOg) CD B m ^ ^ JV ai * ^ JV (30m 

1 ) mmiz i 7 %mm-^^ y-jimmi omL^jiDi, 3 Rtnattt^ 

= 1 : 4 ) m^itm, f&m? S i:>fb-£rtJ ( 8 - 5 ) £ 

2 . 4 6 g- (IR^ 9 5. 2%) X-mZo 

Mass m/z : 361 (M-36. 5)+, 344, 270, 147, 121, 91(base) s 65 

IR (Or) : 3016,2908, 1725, 1581, 1512, 1299, 1245, 1185 cm-! 

1 H-NMR (CDC Is ), :3.05(dd,J=6.4Hz,18.3Hz, 1H), 3.27(dd, J=6.4Hz, 

16.8Hz,lH),4.64~4.65(m,lH),4.94~5.03(m,4H),6.89(d, J=8.7Hz,2 
H),7.15~7.41(m, 12H), 8. 77~8. 78(m, 3H) 
4 - e : fbi§r#3 ( 8 - 6 ) ©£r/$ 
(4S) - 4- [4 - JlJr *>y) 7 i ~ ] T - 

2-*> Ub-£r^ ( 8 - 6 )) 




<b^t; ( 8 - 5 ) ( 6 . 4 8 s) (Dmm^-^-jv^^^jvmmm^Tk 

(1 5mL) ^iox, lM-K2C0 3 *i^fct7;i/*iJ^t:t5o 
BWt^? Jl^x^n (3 0mLx2) Jifim Ls Jrt ( 
5 0 m L x 1 ) fcT$c# b. ^7K^^^- h U ^ A tTMtS, 
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£®5febs H^Ot , >6 0fflLgIH> h'Jxf;i/7>>3. 

H/^M^tK^Us fgfa^'ffciT' - T7k^?t (5 OmL)s 
^^^^^ ( 5 0 mL) s 1 OXHCI*»» (5 0 m L) ^jjflXs 

rJb (50mLxl) ItUt^o -£r t> *t tz m J9 £ * ( 5 0 m L x 
1 )s ^laaW 7 J< ( 5 0 mL x 1 ), figfli^jtfi* ( 5 0 mL X 1 ) fcx 

0:1) till, ftbtittmgk&mWtxf-jmXTjl' : 

Tifc#gK &mt% tlh-&'%} (8-6) $ 2 . 50g (JRsfs 6 0 . 

7 % ) T*f#& 0 
Mass m/z : 253 (M+), 162, 91(base), 65 
IR (KBr) : 3184,1749,1698,1540,1410,1248,1100 cm-i 
1 H-NMR (CDCl 3 ):2.84~2.88(ddd,J=1.0Hz,2.4Hz,15.1Hz,lH),3.39 

~3.44(ddd, J=2. 4Hz, 5. 4Hz, 14.8Hz, 1H), 4. 68(dd, J=4. 9Hz, 14.9Hz, 1H), 

5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

4 - f : ih^'m (8-26) O^WL 
( 4 S ) - 4- [4 - (^>^;i/^-^-^>) 7x-;v] -1- (4- 
^;P^-n y t -V ¥ > - 2 - * > (ih^^i (8-26)) 
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te^rtj (8-6) (i. oog) <Dt&ih* \s> ( i o mL) mm 

tMJxf;i/7^> (0. 8mL) 4= - 7 JV * u 7 * — jitf n - y ? 
T 1/ y K (1. 1 lg) N ffl (II) ^-fe^_j.o. 7 5 g^iJDi, 4 

a^^S^^^^^rnx ( 5 0 mL)> ?J< (50mL) ?§J5?b, 
ft » :n ;i/ :c 5* ;i/Jl 7j<S$Ifcffixf ;i/x^r;i/ ( 

5 0mLx3) ttmbs ft & xf^x^ ^;i/Ji StK (50m 

L 1 K 1 0 % H C 1 7jc*§M ( 5 0 m L K ISIhSWtK (50m 

L x 1 ggfn^^7jc ( 5 0 m L x 1 ) fcT#~i# U M * flit & :h h U 

9^7 -i — (-O-fe'y : x-f;V= 1 2 : 1) t;t MM b s ft £> tlfc 
aSSffix^^x^r;!/ : A^^>tt^| N §£M b T Jt IB -fb -o 
t> (8-26) £ 1 . 06g (W77. 3%) X f# 3 o 

Mass m/z : 347 (M+), 256,210, 137, 91(base), 65 

IR (KBr ) : 1731,1620,1506,1380,1242 cm- i 

1 H-NMR (CDC1 3 ), :2.93(dd, J=3.0Hz,15.2Hz,lH),3.52(dd, J=5.4Hz, 
15.2Hz,lH),4.93(dd,J=2.4Hz,5.4Hz,lH),5.05(s,2H),6.90~6.99(m,4 
H),7.24~7.43(m,9H) 

4 - g : it (8-27) 
(4S) -1- (4-7;vtP7x-;v) - 4_ ( t K o */ 7 x 
T-fc?^^>-2-;t> Ubllrtf (8-2 7 )) 
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.OH 



lh<&'W (8-26) (2. OOg) C»Sif;H7rJl/-^; 
(5 0 mL) $g$£tc 5%;15 5> <> A -mm 0 . 20g^DxH 2 

£^5feflts g§}g£ U fiff^-k ? A?.w?b?^7<{ - ( ^ n n 

A:^-feh>=10 : 1) ttlSt^ tfc&'yo (8-27) $ 1 . 

36g (Ifc3*s9 1.9%) -£f#£ 0 
Mass m/z : 257 (M + ), 214, 120(base), 91, 58 
IR (Or) : 3106, 1707, 1620, 1503, 1453, 1383, 1257, 1218 cm- 1 
1 H-NMR (CDC1 3 ), :2.93(dd,J=2.4Hz, 15.7Hz, 1H), 3. 53(dd, J=5. 9Hz, 

15.2Hz, lH),4.94(dd, J=2.9Hz 3 5.4Hz, lH),5.22(s, 1H), 6.85(d, J=8.3Hz, 

2H),6.93(s, J=8.8Hz,2H),7.23~7.27(m,4H) 
4 - h : fb^-tl (8-28) (D^ffi, 
4 - C(2S) -1- (4-7;V^D7i-;v) - 4 - ;t ^ V T -t? 

^ ^ > - 2 - ;i/ ] 7i^;i/MJ7;i/tD^^>7JI/*^-l^ ( <fb£- 

ftl (8-28)) 
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it^^Q (8-27) (0. 3 5 g) ®^<bp< ^ 1/^lOmL firMm 
tzJU^T tr 'J ^ > 0 . 12mLs ft* 2k h U :7;i/^D ^ # 
0. 2 6mL^j)Di s lKfBBJI^tS. fiJtftS** (2 OmL) I: 
ft^SKxf ;i/x^r;P ( 3 0 mL x 2 ) tttBbs Wjm?g^lO%H 
C lzM&?& (2 0 mL x l ) s figfnSWzk ( 4 0 m L x l K ISfp^^ 
zk ( 3 0 mL x 1 ) fct^D^bs MzkiM^ h U A X &m T £ 0 

: n-^drif>=l : 3) T 3jtMf £ 2: N g^-fb^t) 
(Yb^rtJ 8-28) £ 0 . 48g 9 0. 7 %) TM# 3 Q 

Mass m/z : 389 (M+), 347, 252, 214,186, 137, 119(base), 69 
IR (KBr) : 1734,1509, 1416, 1383, 1248, 1212, 1131,900 cm-i 
1 H-NMR (CDC1 3 ), :2.94(dd,J=2.5Hz,15.2Hz,lH),3.16(dd,J=5.9Hz, 
15.2Hz, lH),5.04(dd, J=2.5Hz,5.4Hz, 1H), 6 . 98(t, J=8. 8Hz, 2H), 7. 21~ 
7.25(m,2H),7.31(dd, J=2.0Hz, 6.8Hz, 2H), 7. 45(dd,J=2.2Hz, 6.8Hz, 2H) 
4 - i : (8-29) (DtitiZ, 

(4S) - 4- [4 - ({ 2 S , 5 S , 3R, 4 R , 6R) - 6 - 
[ ( ^ > t? )V *c ) - 3 , 4 , 5 - h U ^ > J? ;i/ ^- */ ) 

^tFD-2H-e7>-2-^fM ^;u) - i- ( 

4-7;i/^-D^^x:;v) > - 2 - * > (ik&tyj) (8-2 

9 )) 
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(8-28) (0. 3 2 g) 0THF4. 1 mL«fc 0 . 

5m-9-bbn/thf OmL) mmttmz., 6mmm$LTZo 

%.J&m%m.Ulk T*^^> b 3 M - K 3 P 0 *7kmm ( 0 . 6mL) s TH 
F 4 . 7 mL s 4 - h ^ f# ^> tifc-fb^t; 0. 2 2 g s PdCl 

2 ( d p p f ) 0. 0 4 2 g^ja N 5 0°Cfl6»|^I#t§o S 
J^^fcyK (3 0mL) s S^^^^jl/^^^;^ (3 OmL) ^j]Px. s -fe 
^ -f h 3 31 L > WW. )V (3 0mLx2) £t| T 3 o 

iWtS* (30mLx2) N g&ftl&jgzk ( 3 0 m L x 1 ) fcT«fe# 

h'j^A fcTi&Mir & <, gisgs Us mm* ^ # 

^;i/*^A^p^h^-^7^ — ( g£ g£ .x ^ 71/ ;n ^ ;i/ : n - ^ ^ -tf- > 
= 1 : 4 ) IdTfffM-r^ -ffcl-^ti (8-29) £0. 2 0 9 g (ifc 
$45. 4 %) -£f#3 0 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IR (KBr) : 2896, 1746, 1509, 1377, 1095, 1068,750 cm-* 

1 H-NMR (CDC1 3 ), :2.69~2.75(dd, J=7. 8Hz, 14. 7Hz, lH),2.89(dd, J= 
2.5Hz,15.1Hz,lH),3.12(dd, J=1.5Hz,14.2Hz, 1H) , 3 . 30- 3. 37(m, 2H), 3 . 
46~3.53(m,2H),3.59~3.74(m,8H),4.45~4.64(m,4H),4.81~4.94(m, 
5H), 6. 90(t,J=8.8Hz,2H), 7.19-7. 35(m,26H) 
4 - j : ttx^tfa (8-30) (D^m, 

3 - {(4 S, 3R) - 4- [4 - ({2 S, 5 S, 3R, 4R, 6 
R) -6- (sOVJVJricist^jv) -3, 4, 5-hU^>^;i/^- 
3^>) k?D-2H-K7>-2-0} ^^;i^) 7x=^] - 
1- (4-7WP7j-^/) ^-^VT-fe*^^>-3--f;i/} rot 

^i-v^^^;!/^^^;!/ (ib^^o ( 8 - 3 o )) 
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2M-LDAA/^>-THF (1. 3 m L) ^THF3mLfc 
#IRb, -7 8 9 CC{t^m (8-2 9) 1. OOgcDTHF (1. 5 
mL) mm%MZ-, l^P^I^tfc^^fjl/7^'Jl/-M. 132 
g <£> T H F (2mL) *g?t£;!jnx., 0. 5l$ii#bt§o KJfo^Jc 
l^fQ^bTV^Tzk ( 3 OmL) £in;L, igtHU mm^^Jh 
^^=r))s (6 0mLx2) & m "T S 0 &%i%:ffiffl&i&& ( 5 0 m L 
xl) tCT^^bfc^v M7.kfiM:h K U Aid TlfcM 1~£o 
SL^ SI^^^J^^A^DT^^-f - ( S£ H ^ ^ ;i/ a: ^ 

^;i/:n-^^^>=l :4) 'fbllrtJ (8-30) 

SO. 7 9 3 g ( JR3|5 7 1 . 8%) T'f#feo 
Mass (ESI) m/z : 864 (M+l)+ 

IR (KBr) : 2854. 1740, 1509, 1452, 1362, 1215, 1140. 1098 cm-i 
1 H-NMR (CDC1 3 ), :2.19~2.23(m,2H), 2.47~2. 59(m, 2H), 2. 72(dd, J 
=8.8Hz, 14.6Hz,lH),3.04~3.13(m,2H),3.30~3.37(m,2H),3.42~3.4 
8(m, lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81~4.9 
4(m,4H),6.90(t, J=8. 8Hz, 2H), 7. 15—7. 35(m, 26H) 
4 - k : ih^'m (8-31) (D&J% 
( 4 S , 3R) - 4- [4 - ({( 2 S 5 5 S , 3 R , 4R, 6R) 
-6 - (^>^;v^-^->) -3, 4, 5 - h 

SO h*D-2H-^7>-2--f>} ^ ^;i/) 7 x - - i 
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- (4-7;^D7i-;j/)' - 3- [3 - (4-7jt/^D7ir;i/) 
-3-^^V7PtM ^Hf^^>-2-^> (lki$>m (8-3 
1 )) 



fb^fcJ (8-30) 1. 7 5 g©THF-Me OH (2 OmL) I 
?£ fc: zk 5 m L > LiOH-H 2 0 (0. 0 8 4 g) £ #P x. s 

mmmw-r&o 1 o %n c i7km&texm®nz b^^^i/^*^ 

;i/ (3 0mLx3) fcTSS&T £ „ L s SSS^3-h^ 

^*^>=1 : l) ttll^ts ^t4t;§!^<o 

(D jg-fb p< ^ 1/ > ( 8 . 4 m L ) fc: 2 M - a- ^ if U ;i> £ D =y -f 
KCD^-fb^ 5F- 1/ >mWL ( 0 . 8 4mL) $J)Di, gfi, 16PfM# 

( 0 . 0 8 4 g) CDTHF ( 1 m L) litlfc 3 

l/tan^ ^ t?t^-r ^ascii l s 4~7*Dt7;i/tDot"> 

(0. 4 7 g ) ©THF (8mL) }§r&£flnx.s 3 0 #B8»«E-r S. 
m<h&®i*Mfcl : , ft-M 1 0 0 °CT- 2 0. 3 6 8g©TH 

F (8mL) »»*K:-3lC^Tx ^Illfe^'J-t-JHtlOTH 
F«££#0;ts i^T'lUPIl^t^o ^oAlo°Ct-Pd ( P h 3 
P)« ( 0. 0 6 8 g) ZMz., 5^I#lf;t^^D7^ FOTHF 

( 7 mL) mm%Mz-s ifiTl UPM^t^o MJfortC 1 0 %H C 



OBn 




F 



8-31 
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1 TkmWL (2 0mL) J1/3lXt)1> (50mLx2) 

mm bs t&&m%7k ( 5 0 mL x 2 ), ffiffi1ki&7k (50mLxl) 

's =¥■■**•>.= 1:5) ttilt^, Jis -fb-^rt) (8-31) §0. 91 
0 g (JK*s 7 3. 7 %) 
Mass (ESI) m/z : 551 (M+Na(23 )+l )+ 

IE (Or) : 2920, 1746, 1690, 1610, 1310, 1280, 1240, 1100 cm- » 
1 H-NMR (CDC1 3 ) , : 2 . 23~ 2. 42(m, 2H) , 2. 72(dd, J=8. 8Hz, 14.7Hz,l 
H),3.09~3.74(m, 11H), 4. 46~4. 63 (m, 4H), 4. 66(d, J=2. 5Hz, 1H),4.81 
~4.94(m,4H),6.91(t, J=8.8Hz, 2H), 7. ll(t, J=8. 3Hz, 2H), 7. 33- 7. 89( 
m,26H),7.96~8.00(m,2H) 



( 4 S , 3R) - 4- ( 4 - {[( 2 S 3 5 S , 3R, 4 R, 6R) 
-3, 4, 5-F'JtFoJr>>-6- (t HD + i'/f ji/) 
D-2H-t7>-2-^^} ^^;i/) 7ir^] -l - ( 4 - 7 ;i/ 

t07i-Jl/) - 3- [3 - (4-7;i/tD-7irjl/) _ 3 _ ^ ^ v 

rn ^^f^^>- 2 ({biirfg (26)) 



ft-£>^ (8-31) (0. 27g) CDMlk* *ls> ( 5 . 4 mL) 
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**fc- 7 8 °CT- 1 M- B B r 1/ >** ( 1 . 8 mL) 

£Jnx, 1 RfFI3|j$t5 0 SIS**** (30mL) ^dd 
*>>bA (3 0mLx3) Jfi tB T 3 0 Hm«*;dc (5 0 m L x 1 ) s gg 
ttfiH* (5 0 mL x 1 ) N tgfn^^Tk ( 5 0 mL x 1 ) ct^u 

*7A^PYF^77^f - (^7DD*;i/A:^^y — ;V = 8 : 1) fc 
"ClltS fc<b£-*B (26) 10. 1 4 7 g- 8 9. 1 %) T»f# 

o 

Mass (ESI) m/z : 568 (M+l)+ 

IR (Or) : 3400, 2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

1 H-NMR (CDaOD ), :2. 28~2. 34(m, 2H), 2. 74(dd, J=8 .3Hz, 14.6Hz,l 
H),3.09~3.39(m,10H),3.64(dd,J=5.3Hz, 11 . 7Hz, 1H), 3. 78(dd, J=2. 4 
Hz, 11.7Hz, lH),4.95(d, J=2.4Hz, 1H), 7. 01-7. 05(m, 2H), 7. 22-7. 26 ( 
m,2H),7.27— 7.38(m,6H), 8. 06—8. 10(m, 2H) 

mmm 6 

3 - [3 (S) - 3- ( 4 -7 )V-*U7 - 3- tl«D^i/ 

7-Dtr;H - (4S, 3R) - 4- (4 - {[(2S, 5S, 3R, 4 
R, 6R) - 3, 4, 5-MJtFo^i/-6- (hFn^^? 
;]/) fc: Kn-2-t!7>-2 — f p<^;i,} - i - 

(4-7;i/*D7in;i/) ^-fe"9=-^>-2-^-> (-fb-^rtJ (22)) 
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<b£rtJ (8-32) (0. 0 6 1 g ) £ - 2 0 °cv&fc* ? u > ( 
0 . 6 mL) IzmmVfcm, <h&%d ( 2 6 ) ( 0 . 115g)'(Dlft 

(2. 8mD mmztoHs 2mmmnvtz^, 

2mL§J)Di, 1 mmm^T Z> * Bm^J-JV^X =t>)/ (3 Om 

L) s 1 0 % H C 1 Tkig^E (3 0 m L) £jj[]x. N f^ign: X ^ ;i> 

(3 0mLx3) fflttlU. Jlij £ 7.k (30mLx3K f& *n :ft ±1 7k 
(5 0 mL x 1 ) tt^ls fttTk^E^:?- h A ktgit^o }§ 

;va : ^ ^ y -;u = l o : 1 ) CtlfMts £:<fbi§r^ (22) £ 0 . 
0 8 9 g (K$7 7. 1%) fH5o 
Mass (ESI) m/z : 570 (M+l)+ 

IR (KBr) : 3370,2902, 1725, 1506,1389,1218,1083, 1011 cm-i 
1 H-NMR (CDsOD), :1.88~1.99(3B,4H),2.76(dd, J=8.3Hz, 14.2Hz,l 
H),3.09~3.40(m,7H),3.64(dd, J=5.4Hz, 11.5Hz, 1H), 3 . 79(dd, J=2. OH 
z, 11.7Hz, 1H), 4. 65(dt,J=4.8Hz, 6.4Hz, 1H), 4. 85(d, J=2.0Hz, 1H), 7. 
00~7.09(m,4H),7.29~7.40(m, 8H) 

ih&M (8-33) <D&m 
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( 4 S , 3R) - 4- [4 - {(2S ; 5 S , 3 R , 4 R , 6R) 
- 6 - [( ^ > V)]/ # ^> ) p< ^ ;!/ ] - 3, 4, 5 - h U ^ > V fy* 

^;i/t h* d - 2 H - t:^ > - 2 --r * ^-jv} y ^ - 
1- (4-7jl/tD7x-;v) -3- [(2E) 3- 
7^-)\s) - 2 - 7d^_M T-tf^^>-2-^j-> {ih^-m ( 8 - 
3 3)) 



OBn 




8-33 



2M-LDAA7^>-THF (0. 6 m L) £ T H F (1. 5 
m L ) fc#§? bs - 7 8 °C T« fti^r ttl (8-29) 0. 3 3 6 g©TH 
F 3 m L & ?ft fc fln N 3 O^Hf Ifct, DMPU (1, 
^;V-3, 4, 5, 6-rh7hh*D-2 (1H) - fcf U $ *; y > ) 
1 . 8 mL -%1&Xs OfrmttT&o RJfomtz 4 - 7 )\/Jfu */ > 

t^l/7D?^fFO. lllgOTHFl. 5mLitSiD^ s 30 

tSto W^^-^;!/^;*^;)/ (5 0mLx2) rtiHb, £B ?H £ 7j< ( 
5 0 mL x 3 ) s ISfP^JSTk (5 0 m L x 1 ) tt^iU URTk^lt 

DV h ^ 7 ^ - (fflJ^i^r;!' : n-Adri^>=l : 5) (3 
Tit tih^m (8-33) £ 0 . 2 5 3 g (IR* 6 4 . 4%) 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IR (KBr) : 2890, 1746, 1509, 1383, 1359,1224,1137, 1098 cm- i 
1 H-NMR (CDC1 3 ), :2.63~2.88(m,3H),3.12(dd,J=1.9Hz, 14.7Hz,l 
H),3.20~3.38(m,4H), 3.47-3.48(iii, 1H) , 3 . 59- 3. 74(in, 5H) , 4. 45-4. 



63(m,4H),4.65(d, J=2.4Hz, 1HM.81-4. 94(m,4H), 6. 12(dt, J=6.8Hz, 

14.6Hz,lH),6.45(d,J=14.7Hz,lH),6.90(t, J=8.8Hz,2H),6.95( t, J=8.7 
Hz,2H),7.14-7.35(m,28H) 

mmm 8 

ik^'ty) (25) CD&ffi 

4 - (4 - {[(5S, 2R, 3 R , 4 R , 6 R) - 3, 4, 5 - h . 
U t I* D * %/ - 6 - (tFD^J/^^) ^;i/t h*D-2H-t7> 
-2--f;i/] p<^-;i/} 7xr;i/) - (4S, 3R) -1- ( 4 - 7 )V 
^n7z_^) -3 - [3- ( 4 - :7;l.2|- d y ^Db';i/] 7* 

M**>ls- 2 (it^m (25)) 



-fb (8-33) (0. 2 3 g) ®^^;-j!/-THF (10m 



OH 




L ) 5 
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xm&kibT & Mb^r^j (2 5) ^0. 1 1 3 g (IK* 8 1. 1 % ) T* 
Mass (ESI) m/z : 554 (M+l)+ 

IR (Or) : 3394. 2908, 1737, 1506, 1386, 1218^ 1089 ca-> 

1 H-NMR (CD 3 0D), : 1 . 88- 1 . 95 (m, 4H), 2. 66( t, J=7. 3Hz, 2H), 2 . 75( dd, 

J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H),3.64(dd, J=5.8Hz, 11.7Hz,l 

H),3.78(dd, J=2.5Hz, 11 . 7Hz, 1H), 4. 91(d, J=2. 0Hz, 1H), 6 . 97-7. 04(m, 

4H),7.18~7.33(m,6H),7.38(d, J=8.3Hz,2H) 
5 - a : {b-^-t) (1 1 - 3 ) 
5 - (4-7 if -10, 10-^^f^-3-^t^rV-3-f7 

h U D [ 5 , 2 , 1, 01, 5]^*>-4-^;V)-5-^-^- 

V^>^>U^^MXr;i' Ub-&$J (1 1 - 3 )) 



(R) - ( + ) 2, 10-^7>7t — * ;i/ ^ A (0. 8 9 g) (D h 
( 1 4 mL) ^rtfc, ?K^T. zk3R-fb^- h y ■> A ( 0 . 182 
g) §JD^ligT2 0^Pll#lfct, p< 5 - * d D - 5 

^v-nuv-h (o. 8 l 6 g) &fln*.s.gffi-c l K^lfft^o 

^^t-S^ISfnii'fbT V^-TtR (4 OmL) tgEg N M^^Hn;*. 
(5 0mLx2) JtUmf^o Wim«i*iSi«JA^* (5 0 mL x 
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>- 4 0 : 1 ) N (mm^^Jl^-T. "t)\> : n-^^V-y = 1 : 2) tt 
ils <bl§r% (11-3) §1. 30g (lR$s 9 1. 8 %) T* 

Mass m/z : 343 (M+), 312, 279, 129(base), 101 

IR (KBr) : 2944, 1720, 1689, 1440, 1413, 1389, 1335, 1215, 1050 cm- 1 
1 H-NMR (CDaOD), :0.97(s,3H), 1.16(s,3H),1.35~1.41(m,2H),1.87 
~2.12(m,7H),2.39(t, J=8. 3Hz, 2H), 2 . 78( t, J=7.4Hz,2H), 3.46(q, J=4. 
4Hz,2H),3.67(m, 3H), 3.85~3.88(m, 1H) 

5 - b : -fb-^rtJ (11-10) (D<&m£ 
( 4 R) - 4- {(IS) (4-7*D ; E7x-;i/ [(4-7JUD7 
3i - ;i,) t ^ y ] * ^-j]y} - 5 - ( 4 - 7 If - 1 0 , 1 o - 
-3, 3-y^^V-3-f7HJ^^n - [5 5 2 , 1, 01, 

5] ^ # > - 4 - ^ ;v ) - 5- ^-^v^>^>^y^-;i/3ix^;v ( -fb 
-£rtj (11-10)) 



T i C 1 4 ( 0 . 23mL) (Di&<h*9U > ( 1 0 m L) mffi.l~ft 
^T, Ti(OiPr) 4 (0. 2 m L ) £flD;U 1 5^p B m#tfc 
(11-3) 0 . 65 gomt* 9- U> (3 . 5mL)i 



m % m 7l , 5 & mmn t % 0 ^ ci ^ -r v r n t- ;v x 9 & t $ > ( 0 . 

7 2 m L ) £ 1 B^M^f bfc^K - 2 0 °Clznm U ( 1 z ) - Tif 
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- 2 - (4 - 7n^7x-;i/) -1- (4-7;i/^D7x-;i/) :c ^ 
> 1 . 1 5 g (DMlt* r V > (3. 5mL) }&?$£#n;U 3 B#^il# 
T£o Si^r^^S^^-^'fti^ ^- u > (lmL + 5mL) £;!jd;U 
CIU l 0 %^^7k^rt (3 0 m L) SiDis ;i/ :n * 5^ ;i/ 

(5 0mLx2) s Jftmbs ^m^*7K ( 5 0 m L x 1 ) s |&fnSW7.k 
( 5 0 m L x 1 ) s mfti-&i&7k (5 0mLxl) txa^b, M7km, 
■mi- b U »7 A T^^-T & o ilSSSUs MSJ/ U * y;i/pb ^ A 
^D?K77^ - (^Dn^jbA ; 7-b h>=5 0 : 1 1 ) s (WM 
x.^jVx.X9-J]y : n--\^i^>=l : 2) fctii fb^rtJ ( 1 1 
-10) tO. 7 0 8 g (sum 6 1. 1%) Tilfcc 
Mass m/z : 622 (M+2) + ,620 (M+), 343, 278, 200, 135, 95 
IR (KBr) : 3376,2944,1734,1683,1509,1437,1269,1131,1059,1008 



1 H-NMR (CDC1 3 ), :0.95(s,3H),0.95(s,3H),1.24~1.39(di,2H),1.60 
~2.04(m,5H),2.28~2.33(m,2H),3.45~3.57(in, 3H), 3.62(s, 3H), 3. 79 
~3.91(m, lH),4.56(t s J=9. 3Hz, 1H), 4. 95(d, J=10.2Hz, 1H), 6 . 34- 6 . 38 
(m,2H),6.71 — 6.76(m,2H),7.17(d s J=8. 3Hz, 2H), 7.41 (d, J=8.3Hz,2H) 

^mm 5 - c : {b^-#j (11-11) co^m,^ 

3 - [ ( 4 S , 3R) - 4- (A-yu^y^-)V) - 1 - ( 4 - 
7;i/^-n7ir;i/) - 2 - * v T M 3- - z - )\,) r d e d > 
S^^x^f^ (11-11)) 




Br 



11-11 



F 
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fc&to (11-10) 0. 5 2 g(D h;i/^> (lOmL) S^fc 5 
0 °Cf N , 0-t7FiJ^^j^iJ;i/7-feh?> F ( B S A ) 0 . 4 
lmL&Jn*. 3 0#H8at#bfc&s 1M-t F7-n-^f ;i/7> 
^E- •> A 7 y F/^r F7tFD7?> ( 0 . 84mL) £#n;l N 
5 0 °c-e 3HFIj|#t§ 0 SJSS^lSSt^^b, ^ ^ y ( l 
mL) %bnZ. 5 ^P^^# bfc&, 1 0 %mWt&m%L ( 1 5 mL) £ 
iD*.x ( 5 0 mL x 2 ) ifilf^o ttm*** ( 

5 0 mL x 1 ), ( 5 0 mL x 1 ) |g^n^^ 7 J< ( 5 0 mL 

x i ) cTi#L, m&mmi- h u ^Attigit^o 

n-^*V->= 1 : 3) ttll^b, fls^-fti (ii-i!) ft 0 . 2 

2 7 g (i&sp 6 6. 7 %) 
Mass m/z : 407 (M+2)+,405 (M+), 270, 208, 169, 129(base), 95 
IR (KBr) : 2938,1758,1503,1440,1371,1233,1101 cm-* 
1 H-NMR (CDCI3 ), :2.21~2.56(m,2H),2.49~2.61(m,2H),3.08~3.1 

2(m, lH),3.67(s,3H),4.66(d, J=2.5Hz, 1H) , 6 . 92~ 6 . 97(m, 2H), 7. 18-7. 

22(m,4H),7.51(dd, J=l . 9Hz , 6 . 3Hz, 2H) 

mmm 6 : it&m ( 1 2 - 4 > 

3- {(4 S, 3R)-4-[4-(3-{(2S, 5 S, 3R, 4. 
R , 6R) - 6- ( ^ > i> )V * £(■ *s * ^ ;i/ ) - 3, 4 , 5 _ (pj^ 
> 2^ =3?- >> ) ^l/bFD-2H-t'7>-2--fjH -1-7da 
>) 7 1 - -1- (4— 7 n 7 ol -)\,) TM^ >J > - 

3--r;i/} 7Dfp>i^^;i/x7r;i/ (-fb^rt? ( l 2 - 4 )) 
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OBn 



Me0 2 C. 




<b-&m (11-11) 5 7 5 m'gh3 - ( 2 , 3, 4 , 

- o - ^ y s> j]/ - /3 - D - ?)i> t: ^ j ;i/ ) -i-:rn^>i. 2 
h >;x^;i/7^> (5mL) Arfffl^Ts F'J-o 

-MJj^770.(43mg) iiS^i^ ^ ^ r> A ( 1 6 m g ) £fin 

f^s ( 5 o m D bs i o mm-k 

n-^^it>=l:4) Izxmm-fZ (12-4) £ 1 . 

i s (i&¥ 8 7. o %) -emtco 

Mass (ESI) m/z : 890 (M+l)+ 

IR (neat) : 3016, 2896, 1741, 1503, 1371, 1215. 1092, 831, 747 cm-i 
1 H-NMR (CDC1 3 ), :2.23(q, J=7. 8Hz, 2H), 2.44-2. 60(m, 4H), 3. 11 (m, 1 

H), 3.33-3.44(m, 3H), 3 . 58-3 . 75 (m, 4H), 3 . 66( s, 3H), 4. 54-4. 94(m, 9H) , 

6.38(m,2H),6.91-7.32(m,28H) 

m e>4afc<b^#j{i#%^j 4 - ( i ), ( j ), ( k) Rvmnm 5,6, 
7, 8 i3^ox-^^ ( 1 ) *nz>&mtpmt£ttzz>o 

##0'J 7 : ik&>\% 5 0 (D&m 
(4S, 3R) -3- [(3S) -3- ( 4 - 7 jV^O 7 x^;p) 
-3-hFD^^7Dfjl/] - 4- (4 - {[( 2 S , 5 S , 3R, 4 
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R, 6R) - 3 , 4 , 5-HJtFD^>>-6 - ( fc 1* p 3f * ^ 
^;i/tFD-2H-t7>-2-^H ^ ^i/7DfJl/-3- 

y (.its® 5 o ) 



zK^-fb^-hU'>A4. 5 rag©DMF ( 1 m L ) ISit7K^T2 , 
3, 4, 6-o-^h^^>^;u-i-^*^^r^-/?-D-^;i/=iti- 
7^>/M — ;i/ 6 2mg©DMF (3mL) }&7t&iDx.s 20^ 
HWIfbfcgK (4S, 3R) - 4- [4 - (3-/Df7"Dti) 
7xr;i/] - 3- [ ( 3 S ) - (4 - 7J^D7izjl/) - 3 - h K . 
DJp^7°nh , ;i'] - 2- 7t'f^>-2-t>5 7mg®DMF (3 
m L) & $ft £ j&D *. s g^7?2t®^#t5. H JfS * * tK (2 0 m 
L) tc£0 N B^^^^-;i/mx^;i/ (3 0mLx2) iffitSo JfifcB^ 
<&tK ( 3 0 m L x 2 K ISffiA** (40mLxl) fcT^^bs ftt 
7jc^^^^^->^AlCT^^-rSo illSil, ^IITHF (5 
m L) -MeOH (5mL) 5%;i7y>?A-^I5 Om 

pp^;i/A : -;i/= 10:1) izxmm UT-fb-^rtj 5 0 £ 4 3 

m g (Jfc*£ 6 1. 2 %) T'fffco 



OH 
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Mass(ESI)m/z: 628(M+1) + 

IR(KBr) : 3388,2902, 1734, 1509, 1389, 1218, 1080 

1 H-NMR(CD 3 OD):1.87-1.97(m,6H),2.73(t,J=7.4Hz,2H),3.10-3.15( 
m,lH),3.12-3.39(m,5H),3.52-3.57(m,2H),3.53-3.69(m.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 



(4S) - 4- (4 - {[(2S, 5S, 3R, 4R, 6 R) - 6 - 
> S^;i/^- ^PS>) p< - 3 , 4, 5 - h V *<>i>/U**is] 
t FD-2H-f7>-2-^;i/} 7 ^=.)V) - 1 - 7x- 

)]/-TM 2 -7f> (<fh£rt? 1 9 - 9 )) 



fflgftl 9 



OBn 




###0 8 - a : Ib^t) (19-6) 
(3R) - 3- (4-yp ; £7x-^) - 3- t FD^^>-N-7 



i-;i/rn;^7^ K Wb-£r'#3 (1 9 - 6 )) 
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3 - (4-^0^71-;!/) - 3 -*3rV - 7 x.=.J\s7U S^y 

t ^ f (95 0mg) <d^$ ; -)v-mk*?-\s>mm (3 : i , a 

m L) tRuCl 2 [ ( S ) - BINAP](^^dd [ ( S ) - ( 

-) 2, 2' tr*- (i;7in;i/*^7^) - l, l' -tf±7^ 

M ibr-9A (II)) Mfcg (12mg) §ini, 1 0 0 5 ^ffi 

<h-&% (19-6) £ 7 2 5 m g (1R^76% S ^^iK$9 9%e. 

e . ) tifi 0 
m.p. = 210~212°C 
[a ]d : +33.0 (C=1.0, THF) 
Mass(m/z):319(M+),183,157,135,93(BP)65 
IR(KBr):3316, 1614, 1599, 1530, 1443, 1368, 1065, 693 cm- i 
1 H-NMR(DMS0):2.69(dd,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8. 8Hz, 14. 

2Hz,lH), 5.16(n,lH), 5 . 69 (d, J=4. 4Hz, 1H) , 7. 14( t, J=7. 3Hz, 1H) , 7. 

40(d,J=7.8Hz,2H), 7.46(d,J=8.3Hz,2H), 7. 64( d, J=8. 3Hz, 2H) , 7.69 

(d,J=7.8Hz,2H) 

##01 8 - b : <fb-£$j (19-7) (D&m 
( 4 S ) - 4- (4-7*P : E7x-;i/) - 1 - 7ir;i/-7-gf^ 

>- 2 (4h£rt) (19-7)) 




Br 



19-7 
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ih^'m (19-6) ( 5 0 0 mg) O THY mm ( 7 m L) - 
7 8SttD IAD (^^v7Dh'^?v"^A;i/t^i/i/-M ( 0 . 
67mL) hPPh 3 ( 4 7 9 m g) ©THFgi ( 3 m L) £MT 

-s^rif> : g^K^-gp-;i/ai^7 s ;i/= 5 : 1 -> 2 : 1) ttllt^^ 
-fb-^tJ (19-7) § 2 6 0 mg (IR$55. 2 % ) ?# 3 0 

m.p. = 113~115°C 

[a ] D : -146.0 (C=1.0, CHC1 3 ) 

Mass (m/z ): 301 (M + ), 260, 184, 103,77(BP) 

IR(KBr):1728, 1599, 1485,1377,1149, 828, 750 cm- i 

1 H-NMR(CDCl 3 ):2,91(dd,J=2.9Hz,15.1Hz,lH), 3 . 56(dd, J=5. 4Hz , 1 
5.1Hz, 1H), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7. 04-7. 52(m, 9H) 

ih&m (19-9) 




Zn (Cu) ( 1 0 6 m g ) OTHF-HMPAj§« (3 : 1, 
4mL) Izih&W <19-8)(1.0g)*flnjU3 ftRa£a*fc&% 
1~^o ^jSr-^t- 0 ^J^Ttl^/t ^ ^ r> a (i. 7mg), 2- ( *; 
-t e r t - 4 ify^-jv (4. 4mg) *bU?L5 

#ra«#b&«. m^m (i 9 - 7 )( 2 2 3 m g ) §jd^ 0 ej& 
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*%M3:-C*fraj& % 1 0 %MM7kmm (5 0 mL) s wm^?-)ix. 
(3 OmL) %]mx.T^m'%]%: 5It 3 0 5 % * 
< 5 0mLx2) iffll, MffiM^Tk (5 OmL), fSfq^it 

7k (5 OmL) fcTtffc^L-, m&mm± b U ^AfcT^Iti, 

x^^;i/:-\dr^>=l:4) ttllt^ fcfb^to ( 19-9) * 
&Sfef£iH£: LT 4 8 0 mg (l&Jfs 8 4. 3 % ) ft % 0 

m.p. = 95~97°C 

[a ] D : -61.2 (C=1.0, CHC1 3 ) 

ESI-MS(m/z):796(M+Na)+,774(M+l) + 

IR(KBr):2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm-! 
^-NMRCCDClahl^l-l^maH), 2. 04-2. 10(m, 1H), 2.63-2.74( m: 
1H), 2.81-2.87(m,lH), 2 . 94(dd, J=Z . 4Hz, 15 . 1Hz, 1H) , 3. 18-3. 22(m, 
1H), 3.29(t,J=13.1Hz,lH), 3. 36-3. 40(m, 1H) , 3. 53(dd, J=5. 9Hz, 1 
5.1Hz,lH), 3.59-3.75(m,4H), 4. 55-4. 66(m, 4H) , 4. 80-4. 88(m, 4H), 
4.96-4. 98(a,lH), 7. 02(t, J-6.8Hz, 1H), 7. 14-7. 37(m, 28H) 

3^J i: Ittfflt^^ 
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i f 0 i ffl 



1-. -«£s£ ( I ) : 




(R 3 )q 



(I) 



3r;i/^s d-CsO/yV^ + ^Ss - COORk (b): 

— ol^*^ (b) 

H 3 C"^CH 3 

t ^-T^s Xfcfc&5£ ( a ) : 



C^^s R 2 |i-CH 2 OHl, -CH 2 OC (O) -RiSXIi-CO 
2-R!* N Ratt-OHSXIi-0 C (O) -R,1 N R 4 fcfc- (CH 
2 )kR 5 (CH 2 ) 1 - ({fib, ki:lliOXIilW±©IiT-$^ k + 
1& 1 0J^T©^^-^$,§ o ) s £fcR s i£^-£r£SiL. 
-CH = CH-s -OCH 2 - s C H (OH)-t 




R- 



( a ) 
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A 2 {i s C i~ C s(D TJV^rJim, C x ~ C 5 © 7 3 * > Ci~C 

6 © t ;p >r ^ ;i/ is , C i~ c 5© t FD^i/7;^;!/ix}iCi-C50 
# ;i/ tJ? - ;p 7 ji ;im X- & £ » 

2 . -fl$5$ (II) : 



T^^ti^-fb^^ils -j&5£ (III): 



(5S*K A 3s A 4s RafiViis q N r fc±_hf3ic:|5j bo) 
T m £ n % Ib-gm % X & J > # - S X & ^ > - y tHiit^t^ 
£ h ^^ii!c ii -T ^ — (I) T~m£ti%ih&>tiox.&M¥&)tem^i, 

3 . -J&iS (IV) : 



CR 3 ) P 
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(IV) 



(5£4»s ru r. A 3s A 4&t>*R 3 &±sB IS} D <,) 

TZTTsZtlZlt'&y!) fc x — ( V) : 



1 (R 3 ) P 

Au A 2s p. Xs &^R 3 &±B3£l5l Do) 
4 . -jtg^ ( VI) : 

As 



A '1 

(R 3 ) P 



^ oH HN -tDn (VI) 



^ A4 



(R 3 )r 

(S^tfs n N p N q s r s A u A 2x A 3s A 4 ^ t>* R 3 & ± 13 tz: |ej C 
T^^tl^^^rt/^RS^S^^fra £ ££#fSC^-r3-Ig5£ (I) -£ 
5 . -jjS^; (VIII) :. 
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jr-(%) q 



(R 3 ) P 



(VDT) 



(5£iK A u A 2n A 4s R 3s n N p s . q N R t>* r It ±13 h IWJ C 

o x& i ~ i o cDSlf&-efe So) 
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